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Previous investigators studying potassium in forest soils, using 
the progressive acid dissoultion technique which was first developed 
for use in clay mineralogy research, suggested that this method could 
be used to determine in soils: (1) the number of bond sites in which 
certain elements are found, (2) the quantity of a given element to be 
found in each site, (3) the rate constants of the acid dissolution 
reactions, and (4) the activation energy involved in removing an element 
from a bond site. The objective of this study was to investigate these 
properties for potassium, sodium, calcium, magnesium and iron in two 
forest soils using this technique. 
The number of bond sites was determined with certainty, and the 
quantity of a given element in the bond sites was estimated with rea­
sonable precision. The error in assessing this quantity was reduced 
by a method that corrected for the non-ideal extraction curve form 
caused by the suspected influence of soil organic matter. Computation 
of rate constants and activation energies was not possible with the 
data obtained. 
A special extraction column was devised which can be used to make 
multiple extractions of soil samples with acids or other reagents at 
controlled temperatures of up to 80 C. 
It is believed that with further modification, this method can be 
used to help determine the soil nutrient pool of inorganic cations. 
Although similar, the extraction curves obtained using soils were not 
of the theoretical form that can be produced with entirely mineral 
substances such as pure clay minerals. 
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Nutrient cycling is an important current topic in forest science. 
Studies have pointed to several areas of concern, particularly nutrient 
depletion which may be severe enough to destabilize forest ecosystems. 
For example, the Hubbard Brook experiments (Bormann and Likens 1967) 
Indicated increases in losses of biologically important nutrients after 
forest cutting and defoliation experiments. The results of the studies 
of Cole et al. (1967) of nutrient cycling in a Douglas fir ecosystem 
also suggest impending nutrient depletion. Figure 1 on page 2 is a 
diagram of the nutrient cycle for potassium in the Douglas-fir ecosystem 
studied by Cole. The rate of nutrient uptake from the soil and the 
total nutrient content of both the dominant forest trees and the subord­
inate vegetation were measured. The return of elements to the forest 
floor and subsequently to the soil was measured. Soil nutrients were 
determined by standard soil testing methods. An analysis of this data 
indicates that at the current uptake rates for potassium, the supply in 
the soil would be exhausted within a low estimate of 12.5 years and a 
high estimate of 17 years. 
Nutrient cycling studies have raised many questions concerning the 
effects of harvest (logging) activities on the nutrient supply which are 
now being investigated. It can be demonstrated that nutrients are de­
pleted by removal in harvest and by natural disturbances such as fire 
(Young and Guinn 1966, DeByle and Packer 1972). For example tree boles 
contain nutrient elements which are exported during logging operations. 
Fire may cause export of nutrients due to losses in smoke and erosion 
of soil and ash. Almost any form of disturbance of the forest nutrient 




















Soil 1 kg/ha/yr 
FIG. 1. Distribution and cycling of potassium in a second-growth 
Douglas fir ecosystem (Cole et al 1967) 
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ecosystem. Whether these factors are significant depends on factors too 
numerous to discuss here. It can also be demonstrated that nutrients 
are constantly being generated or supplied to an ecosystem. For example, 
the highly critical nutrient nitrogen is converted to forms usable by 
plants from atmospheric by such organisms as symbiotic bacteria and 
lichens. Weathering releases nutrients such as potassium from soil 
minerals such as feldspars and micas. These opposing processes of 
nutrient loss and generation-accumulation may result in growth-limiting 
nutrient depletion in forest ecosystems. The question then arises to 
how to determine if a nutrient is in critically low supply. To ascer­
tain this, the role of the soil component in the forest nutrient cycle 
must be more thoroughly understood. 
When a nutrient cycling study is conducted in a forest ecosystem, 
most of the procedures and results are subject to little dispute. For 
example, when foliage or litter is chemically analyzed for nutrient 
content the results and implications can usually be readily accepted. 
But, the contribution of soil nutrients to the nutrient cycle is not 
well understood. Uptake rates can be measured, but the size of the 
reservoir from which nutrients are drawn is not easily determined. 
Therefore, the likelihood of nutrient depletion cannot be determined 
with certainty. One of the principles of soil science is that nutrient 
elements which are locked into mineral or rock particles or found in 
extremely insoluble forms are "unavailable" for plant uptake. Soil 
tests are designed to measure only "available" plant nutrients. For 
example "available" potassium and calcium are typically measured by 
analyzing the extract of a soil made with a neutral salt solution such 
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as 1 N ammonium acetate (NH^OAc). This solution is believed to extract 
the soil solution and nutrient ions held by low energy bonds to the 
exchange complex of the soil. The amount of calcium or potassium 
extracted by this process is usually considered to be the reservoir of 
these nutrients for agricultural crops. 
The procedure of extraction with NH^OAc was used by Cole (1967) to 
determine the nutrient pool for potassium and calcium in the soil of the 
forest ecosystem investigated. However, methods such as those employed 
in agriculture may not be applicable to nutrient cycling studies of 
forests. Certain nutrients may be absorbed from several sites in the 
soil, as Fried and Broeshart (1967) explained when discussing the con­
cept of equilibrium reactions among the root absorbing surface, the soil 
solution and absorbed and nonadsorbed forms of plant nutrients (see 
Figure 2). The nonadsorbed forms, or the nutrients not on the exchange 
complex are considered to be available in part, to plants (Fried and 
Broeshart 1967). In fact, a certain proportion of the plant nutrients 
in this category can replace ions in the exchange complex and soil 
solution and become available for uptake. This proportion of the 
nonadsorbed phase has been called "moderately available" by Attoe and 
Truog (1945). Figure 3 diagrams the dynamic relationship that Attoe and 
Truog visualized for potassium. 
Voigt (1963) investigated the biological mobilization of potassium 
from primary minerals. Primary minerals are forms classified as 
moderately available or difficulty available by Attoe and Truog. Voigt 
investigated the release of potassium from muscovite, biotite, and 
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FIG. 2. Ion uptake in the soil-plant system. The overall picture of ion 
uptake in the soil-plant system summarized by an equation where M is the 
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FIG. 3. The three availability categories of soil potassium and their 
dynamic relationships and transformations from one category 
to another (Attoe and Truog 1945). 
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different species and pure cultures of Aspergillus niger. The rate of 
potassium absorption under ideal conditions was from one-fourth to one-
half the rate of absorption from KCL. Voigt believes that weathering 
rate and the subsequent release of potassium is a function of total root 
surface and that it is probably also related to the activity of micro­
organisms associated with the mineral surfaces. This would indicate 
that significant nutrient release can occur to coniferous trees from 
sources classified as "moderately available" and "difficulty available" 
by Attoe and Truog. According to Voigt: 
". . .differences among plants in their ability to utilize 
primary minerals as sources of nutrients have been shown by 
Lewis and Eisenmeyer (1948) who related this ability to the 
degree of phylogenetic development. Less advanced plant 
species were better able to utilize potassium from feldspar 
than more advanced species, indicating that trees should be 
more efficient weathering agents than most herbaceous plants 
and that conifers should be more effective than hardwoods. 
Although it is known that tree species vary widely in their 
ability to concentrate certain ions, neither the extent to 
which they are able to utilize primary minerals as nutrient 
sources nor the means of liberating these ions are known." 
There remain several unknowns to be determined before an accurate 
nutrient supply equation can be constructed for forest soils. Little is 
known about the nature of sites in which any given element is held in 
the soil. Two other questions concern the distribution of the total 
amount of a given element in the soil among these sites and the rate 
and mechanisms of transfer from the unadsorbed forms to forms taken up 
by plants. The emphasis in soil science has been on agricultural soils 
and crops. Soil tests were designed to predict the needs of annual 
crops. These tests have proven to be of considerable value. However 
it must be realized that there are differences between the nutrient 
requirements and uptake mechanisms of annual crop plants and perennial 
8 
plant communities. The development time of forests is measured not in 
days but in decades or centuries. There should be little surprise in 
the revelation that soil tests can seldom be correlated with forest 
growth (Gessel 1962). 
Progressive Acid Dissolution Technique 
The progressive acid dissolution technique was borrowed from 
mineralogists and first applied to the study of forest soils by Bowen 
(1972) and Thompson and Behan (1972). Initial results with potassium 
indicated the potential to determine the following: 
1. The number of bond sites in which a given element is found 
in the soil if the bond sites are relatively few in number. 
These sites are differentiated on the basis of the different 
amounts of energy required to extract an element from a soil 
by an acid solution. 
2. The quantity of a given element to be found in each site. 
3. The rate constant of the dissolution reaction of a given 
element from a given site. 
4. The activation energy (E^) involved in removing an element 
from a site due to the influence of an acid solution. 
The various elements are held in the soil in different sites such 
as : 
1. The soil solution. 
2. Adsorbed on the surfaces of soil particles such as clay 
minerals and organic matter. 
3. The interlayers of the expansible layer silicates. 
4. In primary minerals. 
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5. As structural components of organic molecules, 
Thus soil elements are held in different sites with bond energies 
that are likely to be unique to each type of site. The hypothesis of 
Thompson and Behan (1972) follows that nutrients • .are held at a 
number of specific sites, each with a specific energy, and each releas­
ing nutrients at a different rate. . ." during acid extraction. 
"I" 
The progressive acid dissolution process allows H ions to replace 
soil cations. Since there is an excess of ions over those ions being 
extracted, an essentially irreversible reaction will ensue according to 
the law of mass action (Bowen 1972). For monovalent cations such as Na^ 
or the equation for the displacement reaction is: 
(Na or K ) soil + H aqueous » H soil + (Na or K ) aqueous. 
+2 +2 
For divalent cations such as Ca or Mg , the displacement reaction is: 
+ 2 + 2  +  +  + 2  + 2  
(Ca or Mg ) soil + 2H aqueous » 2H soil + (Ca or Mg ) aqueous. 
+3 
For trivalent cations such as Fe , the displacement reaction is; 
Fe^^ soil + 3H^ aqueous Fe^^ aqueous + 3H^ soil. 
The primary concern of progressive acid dissolution as used in 
this project was to determine the rate or rates at which the above 
reactions proceed, and the quantities of element involved at each rate 
or rates. The intention was to attempt to use these values to estimate 
the relative availabilities of the different forms of nutrients in 
forest soils. 
If a reaction is a first order reaction, the rate of removal of a 
given ion will be proportional to the concentration of that ion in the 
soil. A plot of the natural logarithm of the percent of an element 
remaining versus time should give a straight line as shown in Figure 4 
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on page 11 (Moore 1962). The slope of this line is equivalent to the 
first order rate constant. In fact, the extraction curves were not 
straight, but curved. This indicates that there were several rates of 
removal for each element investigated. Therefore elements were 
bound in more than one site, each having unique bond energies. An 
element was thus removed from the soil from several bonding sites, but 
as will be described later, each site was extracted independently as 
a first order reaction. These sites were called "specific sites" by 
Thompson and Behan (1972). A specific site thus refers to a certain 
proportion of the total quantity of an element found in the soil 
which is unique with respect to its bonding energy and the rate at 
which it is removed by the acid solution. Again it was hoped that by 
determining the number of specific sites in which a given element is 
present in the soil, the strength of the bond for each site and the 
quantity In each site, the relative availabilities of nutrients in 
forest soils could be determined. 
The extraction curves of this study, to be presented later, indi­
cated the occurrence of three or four independent first order reactions 
for each element analyzed. To separate these reactions a curve ana­
lysis technique known as deconvolution was used. Progressive acid 
dissolution will remove an element at two different rates if the ele­
ment is bonded in two different sites and if the strength of the 
bonding at each site is different. If both reactions are first order, 
the graph of natural log of percent remaining versus time will be a 
curve which is the sum of two straight lines and will appear as shown ̂ 






FIG. 4. Natural log of concentration vs. time for a first order 
reaction 
A COMPOSITE REACTION CURVE WHICH IS 
THE SUM OF RATE 1 AND RATE 2 
RATE 2 
RATE 1 i 
TIME 
FIG. 5. Natural log of concentration vs. time for an ion removed 
at two different ratas. 
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curve for an element consisting of the composite of three reactions 
is deconvolved. Figure 6a shows a curve similar in form to progres­
sive acid dissolution curves, which is the summation of three indepen­
dent first order reactions. By extrapolating the flat portion of the 
curve to the y-axis (time zero), the contribution of the two most 
rapid reactions is segregated from the contribution of the third 
reaction which proceeds at the slowest rate. The next step is to 
expand the portion of the curve above the extrapolated line segment 
to 100 percent and replot as in Figure 6c. Extrapolation of the flat 
portion of the new curve to the y-axis segregates the contribution of 
the remaining two rates. If the portion of this curve which is above 
the extrapolated line segment is replotted as above, a straight line 
segment should be obtained similar to rate 1 in Figure 6a. The appear­
ance of a straight line at this point indicates that the deconvolution 
process is complete. The straight lines result only if the reactions 
are first order. A site is a specific site only if its corresponding 
deconvolved line segment or reaction curve is a straight line. Thomp­
son and Hower (1973) report that the dissolution reactions of pure 
minerals are first order and also appear so for soils (Bowen 1972). 
Importance And Accomplishments of This Study 
The major accomplishment of this study was the development of a 
method which helps evaluate the role of the soil component in the for­
est nutrient cycle. By making possible a more thorough description of 
the forest nutrient cycle, assessment can be made of the impact of 
















CONTRIBUTION OF RATES 1 AND 2 
TO THE COMPOSITE CURVE 
EXTRAPOLATED LINE SEGMENT 
CONTRIBUTION OF RATE 3 TO THE COMPOSITE CURVE 
TIME 
FIG. 6b. Extrapolation of the straight portion of the extraction 
curve to time zero. The contribution of element extracted at rate 3 
is segregated from rates 1 and 2. 
CONTRIBUTION OF RATE 1 TO THE COMPOSITE CURVE 
EXTRAPOLATED LINE SEGMENT 








FIG. 6c. The contribution of element at rates 1 and 2 are expanded in 
scale to 100% remaining. The contribution of element at rate 1 can be 
segregated from the quantity removed at rate 2. 
FIG. 6. Deconvolutlon of extraction curves. 
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forest ecosystems. 
Five elements were studied In two Northwest coniferous soils by 
the progressive acid dissolution technique. The elements are potas­
sium, sodium, calcium, magnesium and iron. Of these, potassium, calcium 
and magnesium are Important as essential nutrients. Iron is considered 
to be a mlcronutrlent and sodium is essential to plants only in rather 
unusual cases. These elements were analyzed In addition to potassium, 
calcium and magnesium because it was hoped that valuable information 
concerning the interrelationships of nutrient and non-nutrient cations 
might be discovered. Little has been done with the data for iron and 
sodium in this report, but they are presented in view of the value they 
may have for the study of such factors as soil mineralogy or geochem­
istry. Other elements which would have been interesting to study in 
this regard are aluminum and sdiliconbecause of their major composition­
al role in soil minerals. Elucidation of the distribution and behavior 
of the non-nutrient elements may eventually be shown to be highly 
Important to the study of nutrient supplies in soils because of the 
close relationship between the various elements In soil minerals. 
Other nutrient elements such as nitrogen may not be amenable to analy­
sis by progressive acid dissolution because they are more prominently 
allied to soil organic matter than such elements as potassium or cal­
cium. Other Important elements, such as molybdenum or manganese, may 
be present in such minor quantities that analysis of progressive acid 
dissolution extracts by conventional chemical analysis techniques may 
be quite difficult. 
CHAPTER II 
MATERIALS AND METHODS 
Soil Samples 
Two different soil samples were obtained for analysis. A sample 
of Everett (series) soil was obtained from the Cedar River Research 
Station (Allen E. Thompson Research Site) located approximately forty 
miles Southeast of Seattle, Washington. This soil was formed on a 
lower terrace of the Cedar River. The terrace was composed of coarse 
gravelly outwash deposited by the Glacial Wilderness River. This soil 
belongs to the Brown Podzolic great soil group and is classified as 
Typic Haplorthod, coarse loamy over sandy, skeletal mixed, mesic soil 
according to the Seventh Approximation (Schlicte 1968). 
The second soil investigated was obtained from the H. J. Andrews 
Experimental Forest located in the western Oregon Cascade range about 
sixty miles south of Corvallis, Oregon. The soil analyzed belongs to 
the Frissel series of the Brown Podzolic Great Soil Group. The parent 
material was volcanic tuff. A sample was taken from the upper three 
inches of a pit dug in watershed ten of the experimental area. 
Total Elemental Analyses 
Analyses of the soil samples for total elemental content of potas­
sium, sodium, calcium, magnesium, and iron were required to supply the 
base for later calculations of the percent removed by the progressive 
acid dissolution process. The method was modified from methods written 
by the Norelco Company (1969) for the determination of calcium, magne­
sium and iron in Igneous silicate rocks. Changes were primarily in the 
use of teflon rather than platinum ware and the use of nitric acid to 
15 
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decompose soil organic matter. 
The soil samples analyzed were collected (by other investigators) 
from the upper six inches of the Everett soil and the upper three in­
ches of the Frlssell soil. The samples were sieved through a 2mm mesh 
and air-dried at room temperature. Subsamples of approximately 10 g 
were separated from an original sample of about 1000 g by means of a 
sample splitter. The subsamples were ground in a Spex Mixer-Mill for 
five minutes. 
The samples, placed in tared weighing bottles and weighed on an 
analytical balance, were dried overnight at 90°C, then cooled in a 
desicator and re-weighed. The percent of weight loss was calculated 
to enable conversion from air dry weight to oven-dried weight. The 
samples subjected to progressive acid dissolution were weighed in the 
air-dry state. 
Approximately 250 mg of the sample was weighed and transferred to 
a 400 ml teflon beaker. Five ml of distilled water were added to mois­
ten and to aid dispersal of the soil particles. The beaker was trans­
ferred to a fume hood designed for the use of perchloric acid. Twenty 
ml of 1:1 HNOg-HClO^ solution and 20 ml of concentrated hydrofluoric 
acid were then added. The beaker was placed in the fume hood on a hot 
plate which had been pre-heated to 210°C. The beakers were covered 
with a ridged polyethylene plastic watch glass. The watch glass pre­
vented loss of sample due to spattering and permitted a certain amount 
of refluxing of the nitric and hydrofluoric acids. The mixture was 
heated until dense white fumes of perchloric acid evolved, then cooled 
to room temperature. Additional 10 ml portions of hydrofluoric acid 
17 
were added to samples with resistant minerals. The samples were re-
fumed until perchloric acid again began to evolve. One hundred ml of 
IN HCl was added to the beaker. Heat was applied as necessary until 
dissolution of the perchlorate salts was complete. 
The above solution was transferred to a 250 ml volumetric flask 
while still warm. Twenty five ml of 10,000 ppm Lanthanum in 1 N hydro­
chloric acid solution was added to facilitate calcium and magnesium 
analyses. Lanthanum ions overcome the possible interference with mag­
nesium and calcium analyses by phosphate and aluminate ions (the Norelco 
Company 1969). The flask was immediately filled to just below the mark 
with 1 N hydrochloric acid. The solution was mixed by swirling and 
diluted to the mark after attaining room temperature. The final Lantha­
num concentration was 1000 ppm. Lanthanum was also added to the stan­
dards and blank determinations. 
The sample solutions were analyzed either directly or with an 
appropriate dilution. Potassium and sodium were analyzed on a Beckman 
DU flame spectrophotometer. Calcium, magnesium, and iron were analyzed 
on a Beckman Atomic Absorption Spectrophotometer. The above procedure 
is summarized in the Appendix on page 94. 
Progressive Acid Dissolution Technique 
The method used in this experiment is considerably modified from 
the procedure used by Thompson (1971) and Bowen (1972). These investi­
gators magnetically stirred a known quantity of about 10 g of soil or 
clay mineral in 250 ml of 0.5 hydrochloric acid at a constant tempera­
ture. The temperature was maintained by immersing large glass 
centrifuge tubes containing the sample and acid solution in a constant 
temperature water bath. After stirring for a known interval of time, 
the sample was removed with a pipet and saved for analysis. An addi­
tional 250 ml of fresh preheated acid was added to the sample. This 
mixture was returned to the constant temperature bath and stirred for 
additional extractions. 
A new method was devised because of dissatisfaction with the above 
procedure. It was Impossible to maintain a constant sample temperature 
during centrifugation. The magnetic stirring could abrade the soil par­
ticles excessively and expose fresh surfaces to acid attack. Extraction 
of the supernatant solution with a pipet Inevitably removed both float­
ing and suspended organic matter. The acid apparently did not completely 
flocculate the clays and organics. The solutions were turbid even after 
prolonged centrifugation at high speed. 
Figure 7, page 19, is a diagram of the progressive acid dissolution 
apparatus designed in this project. The apparatus consists of a chrom­
atography column (Scientific Glass Apparatus Co. JC-220 IV, 48mm 0. D. 
X 27cm.) with a filter pulp filtration bed which was prepared as follows. 
Two Whatman #40 filter paper disks were placed on top of the sintered 
glass plug. Disks cut from Millipore filters were tried, but no advan­
tage was gained in solution clarity and the extraction rate was reduced. 
On top of the filter paper disks a bed of filter pulp was prepared 
consisting of four 7 cm Whatman //4 filter papers which were macerated 
and re-pulped by shaking in distilled water, then settled onto the fil­
ter paper disks using suction. It was best to avoid drawing all of the 
water out of the pulp, since air bubbles will remain trapped in the 
2-HOLE RUBBER STOPPER 
SOLUTION LEVEL 
THERMOMETER 
50 ml EXTRACTING SOLUTION (0.5 N HCL) 
SOIL SAMPLE 
NYLON MESH 
SHREDDED # 40 WHATMAN FILTER PAPER 
PULP FROM # 4 WHATMAN FILTER PAPER 
FILTER PAPER DISKS 
SINTERED GLASS PLUG 
GROUND GLASS JOINT 
TO VACUUM RECEIVING 
FLASK (250 ml 
ERLENMEYER) TRAP (250 ml ERLENMEYER 
FLASK) 
FIG. 7. Progressive acid dissolution apparatus. 
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fibers and Impede filtration. Two 7 cm Whatman #40 filter papers were 
shredded with scissors then settled onto the bed without pulping. 
Finally, a piece of nylon mesh approximately 10 cm square was compressed 
into a ball and placed on top of the filter paper. The netting prevented 
subsequent additions of soil and extractant from disrupting the filter 
bed. If the soil worked its way through the pulp bed to the filter paper 
disks due to agitation, the column would clog and the sample would be 
lost. 
A. vacuum apparatus with a trap was employed to increase the rate 
of extraction which would otherwise have been too slow. A properly pre­
pared column could be extracted of 100 ml of solution in less than two 
minutes. 
Temperature control of the column and its contents was effected by 
use of a jacket of closely would tygon tubing as in Fig. 8, page 21. 
The tubing carried water of the desired temperature supplied by a con­
stant temperature bath equipped with a circulating pump (Lauda K-2/R-
Brinkman Instruments Co.). Temperature control was much improved by 
this method with respect to the centrifuge method. 
The 0.5 N HCl solution for the extractions was preheated in poly­
ethylene bottles set in a water bath of the desired temperature. A 
siphon delivery system was employed to fill the column. The column was 
plugged at the top with a two hole stopper. The stopper prevented ex­
cessive evaporation and also supported a thermometer. The other hole 
was left open to relieve pressure from gas expansion. Finally, the 
column was leached several times with 0.5 N HCl and then with several 
rinses of distilled water. 
21 
FIG. 8. Acid dissolution column with heating jacket. 
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The soil samples were sieved through a 2 mm sieve and air dried. 
Samples of about 10 g were separated from the bulk sample with the aid 
of a small sample splitter due to the large degree of particle size he­
terogeneity. 
To begin the analysis, the known quantity of soil separated with a 
sample splitter was transferred to a beaker and moistened with distilled 
water. A 250 ml Erlenmeyer flask was then attached to the extraction 
column. The stopcock was closed and the sample was transferred to the 
extraction column with the aid of a distilled water bottle. The dis­
tilled water used to transfer the sample was removed from the column by 
drawing it through the sample with the aid of suction (until the soil 
sample and filter were just moist with no water remaining in the column 
above the sample). The water extract was saved in the flask and com­
bined with the first acid extract to be obtained later. 
A careful record was kept of the starting time (when the acid was 
first Introduced to the column) and the elapsed time at the end of each 
extraction. Each extraction was completed with 80 ml of acid. This 
volume consisted of 50 ml of acid bathing the sample between extractions 
and 30 ml of fresh acid used to flush acid extract from the sample and 
filter bed. Extractions were taken at intervals long enough to yield 
an elemental concentration high enough for an accurate analysis. As 
many as five extractions were made in the first hour of an extraction 
series. Near the end of the series at about two hundred hours of elap­
sed time, extractions were made only once or twice daily. Approximately 
fifty extractions were made of each sample. 
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A problem was encountered due to precipitation of the dissolved 
mineral and organic matter in the containers in which the extracts were 
stored prior to analysis. The solutes dissolved at the extraction tem­
peratures of the columns (60 or 80 degrees C.) were not completely 
soluble in the same volume of acid solution at room temperature. The 
first five extracts were most troublesome because of the relatively 
large quantities of material extracted. These solutions could be safely 
stored for later analysis if they were diluted immediately and suffi­
ciently. Dilution of the first five 60°C extracts to 250 ml (using a 
volumetric flask) and the remainder to 100 ml seemed to solve the pre­
cipitation problem. The first two 80°C runs were diluted to 500 ml, 
the next three to 250 ml and the remainder to 100 ml. Lanthanum (10,000 
ppm in 0.5 N HCl) was added directly to the receiving flask in an amount 
adequate to produce a final solution concentration of 1000 ppm. 
Extracts were immediately transferred to a volumetric flask of the 
appropriate size and diluted nearly to volume. The final dilution was 
made after the flask and contents reached room temperature. The samples 
were stored in large plastic pill vials, which were then sealed with 
plastic film and a screw-on cap. Analysis for calcium, magnesium and 
iron were made as soon as possible after extraction (within 24 hours) 
to nullify the effects of precipitation or reaction with the sample 
vials. Potassium and sodium were analyzed with a Beckman flame photo­
meter. Calcium, magnesium and iron were analyzed with a Beckman atomic 
absorption spectrophotometer. Analytic methods were similar to those 
employed for the total elemental analyses. 
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Programmed Data Reduction And Analysis 
Four different computer programs were used to prepare data. The 
first three were written by Dr. Mark J. Behan of the University of 
Montana Botany department. The first program, written in BASIC titled 
"Multioption Laboratory Computation Program" yields data for prepara­
tion of the extraction curves. Standardization data for each extraction 
of a particular element were entered either as absorbance data from an 
atomic absorption spectrophotometer or as percent transmission from a 
flame photometer. First, second and third degree equations were fitted 
from the standardization data. Selection was then made for the curve 
with the least variance. Then the data, which included the sample weight, 
the element analyzed, the total percent of that element in the sample, 
the times of completion of each extraction, absorbance or percent trans­
mission and dilution factor was entered in sequence. Computation was 
made of the number of milligrams of the element in the sample, the num­
ber of milligrams removed by each extraction, the percent remaining of 
the element after each extraction and the natural log value of the per­
cent remaining. The above data was printed out in tabular form, together 
with the dilution factor employed and the elapsed time. The natural log 
of the percent remaining was plotted manually versus elapsed time to 
produce the extraction curve. See page 95 for program reproduction and 
Appendix B page 99 for a typical printout with attached input data. 
A second program used was an abbreviated form of the first. The 
first program was set up with the assumption that one set of standardi­
zation data would be adequate for the analysis of all of the extractions 
of a sample for a given element. In fact, variations in instrument 
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sensitivity made this program difficult to use and Its computations 
questionable. In the second program, the number of milligrams of ele­
ment in each extract was found by conventional (manual) analysis using 
calibration curves. The instrument was essentially re-calibrated after 
analysis of ten or fewer extracts. The data was printed out in the same 
way as for the first program, but standardization was manual, rather 
than calculated by a computer program sequence. Virtually all of the 
data of this report was handled with this program titled, "Acid Dissolu­
tion Conversion Program." See page 101 for program reproduction and 
page 102 for a typical printout with attached input data. 
A third program, also written in BASIC titled, "Deconvolutlon Pro­
gram," was used to deconvolve curves. Input data included the slope and 
the intercept of the extrapolated straight line portion of the curve, the 
elapsed time and the natural log of the percent remaining of each point 
on the curve section to be deconvolved. See page 104 for the program 
and page 105 for a typical printout. 
The fourth program was a linear regression program in FORTRAN from 
Sokal (1969), modified by Dr. Behan for use at teletype terminals. This 
fourth program was used to compute the slope and intercept of the flat 
portion of the curves to be deconvolved. (This program not in Appendix.) 
CHAPTER III 
RESULTS 
The most relevant and significant data resulting from the ex­
perimental work Is presented in this section. There are 22 different 
extraction curves for different combinations of soil analyzed, the 
temperature of the extraction, and the element extracted. Each curve 
was deconvolved 1-2 times depending on the number of first order reac­
tions composing the curve. All of these extraction curves can be found 
in the Appendix on pages 106 to 244 . Extraction and deconvolution 
curves, as well as the computer printout sheets containing the data used 
to plot these curves are presented in the Appendix. Because of the 
large volume of data, relatively condensed, but representative, data 
will be used to present the most important results of this investiga­
tion. 
Total Elemental Analysis 
Results of the total elemental analyses are listed in Table 1 on 
page 27. The order of abundance of the elements in the Everett soil 
was: (shown as percent of total element) 
Fe (4.04) > Na (1.33) > Mg (1.20) > Ca (0.965) > K (0.738) 
The order for the Frissell soil was: 
Fe (7.20 > Na (1.38) > K (0.742) > Mg (0.687) > Ca (0.287) 
Progressive Acid Dissolution 
Extraction of the Everett soil at 60°C resulted in the removal of 
the elements in the quantities indicated in Figure 9 on page 28. This 
figure shows elemental removal on a mg/lOOg basis plotted against time. 
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Table I. Results of total elemental analyses 
Percent of element in soil 
Element Everett soil Frissell soil 
Results Average Results Average 
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FIG. 9. Extraction of K, Na, Ca, Mg and Fe from the Everett 
soil at 60°C. 
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Figure 10 on page 30 Indicates the degree of extraction of the elements 
with respect to time as a percentage of their total amount in the soil. 
Similarly, Figures 11 and 12 on pages 31 and 32 indicate the effect of 
the extraction of the Everett soil at 80°C. The effect of the extrac­
tion of the Frissell soil at 60°C is shown in Figure 13 on page 33 and 
Figure 14 on page 34. Extraction of this soil at 80°C produced the re­
sults shown in Figure 15 and Figure 16 on pages 35 and 36. 
Potassium 
Bowen (1972) analyzed the same sample of Everett soil used in this 
project (for potassium) by the method described on page 17 in the chap­
ter on methods. Extrapolation of the flat portions of the curves ob­
tained by Bowen to time zero resulted in intercepts of about 96% at 50°C 
(95.6, 95.4) and about 93% at 80°C (92.7, 93.4). Bowen's data is quite 
comparable to the results obtained in this study. Four extractions of 
the Everett soil were analyzed for potassium in this study. Two runs 
were made at 60°C and two at 80°C. Figure 17 on page 37 presents the 
extraction curves of sample 2, the second run at 60°C and sample 3, the 
first run at 80°C. Extraction with the column apparatus at 60°C yielded 
curves with intercepts of about 96% (95.6, 95.4) and about 93% (92.7, 
93.4) at 80°C. Considering the differences in methods employed in this 
and Bowen's study (1972), the curves are quite similar which indicates 
that the column extraction apparatus extracts soil to approximately the 
same degree as the centrifugation method. However, the column apparatus 
is much more convenient to work with and as previously mentioned, tem­
perature control Is more satisfactory and particulate-free extracts are 
Elapsed time (hr) 
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FIG. 10 Extraction of K, Na, Ca, Mg, and Fe from the Everett soil at 60°C as a percent of the total 
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FIG. 11. Exraction of K, Na, Ca, Mg and Fe from the Everett soil 
at 80°C. 
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FIG. 12. Extraction of K, Na, Ca, Mg, and Fe from the Everett soil at 80°C as a percent of the 
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FIG. 13. Extraction of K, Na, Ca, Mg and Fe from the Frissell 
soil at 60°C. 
Elapsed time (hr) 
90 _ 
250 
FIG. 14. Extraction of K, Na, Ca, Mg and Fe from the Frissell soil at 60°C as a percent 
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FIG. 15. Extraction of K, Na, Ca, Mg and Fe from the Everett 
soil at 80°C. 
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FIG. 16. Extraction of K, Na, Ca, Mg and Fe from the Frissell soil at 80°C as a percent of 
the total elemental content for each element. 
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FIG. 17. The extraction of potassium from the Everett soil at 60°C and 80°C. 
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obtained. 
The curves obtained by Bowen are similar In form to those obtained 
In this investigation. With either Bowen's or this method there was an 
almost instantaneous removal of about one percent of the total potassium 
with the first extraction. The reaction rate was reduced with subse­
quent extractions until a steady rate of removal began at about 30 hours 
and was maintained until the termination of the experiment. 
It was possible to deconvolve these curves twice, which suggested 
that potassium was being released from four different forms in the soil. 
These forms may satlsy the previously mentioned hypothesis of Thompson 
and Behan (1972) indicating that nutrients such as potassium . . . "are 
held at a number of specific sites, each with a specific energy, and each 
releasing nutrients at a different rate." The "specific sites" found 
Included the initial quantity removed by the first extraction, the slow­
est rate indicated by the flat portion of the curve and two intermediate 
sites which were made apparent by deconvolution. For example, see Fig­
ures C-I-1-1, C-1-1-3, and C-I-1-5 in the Appendix. The initial quantity 
removed probably consists of "exchangeable" and water soluble potassium 
since the amount removed is almost identical to the quantity extracted 
by an NH^OAc extraction (Cole 1967). The rapid rate of extraction indi­
cates a very high solubility. The extraction of the Everett soil can 
be found In Appendix C, section 1, page 106 through page 132. 
Two complete extraction runs of the Frissell soil were also analy­
zed for potassium. Extraction curves are shown in Figure 14. The curve 
form was similar to that observed with the Everett soil, but much more 
potassium was found in the more soluble categories. The first extraction 
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removed about three percent of the total. The flat portion of the 60°C 
curve extrapolated to about 92.5% of the total amount present. Extra­
polation of the 80°C curve produced an intercept at about 90% of the 
total. A steady rate of extraction was attained after about 30 hours of 
extraction at 60°C. Deconvolution of the extraction curve indicated the 
presence of four sites for potassium as in the Everett soil. Extraction 
curves, deconvolution curves and the data used to plot these curves are 
found in Appendix C, section 2, pages l33 through 144 . Potassium data 
as determined by total elemental analyses and curve deconvolution for 
both soils is summarized in Table 2 on page 41 . 
Sodium 
Two sets of extractions from both the Everett and Frissel soils 
were analyzed for sodium. Extraction curves for the Everett soil are 
presented in Figure 19 and for the Frissel soil in Figure 20. 
The Intercepts of the flat portion of the Everett soil extraction 
curve were about 98% (97.8) for the 60°C and about 95% (94.&) for the 
80°C curve. Less than half of one percent of the total sodium was re­
moved with the first extraction. A steady rate of extraction was attain­
ed after about 30 hours of extraction. Deconvolution of the extraction 
curve indicated the presence of four discrete sites as with potassium. 
Extraction curves, deconvolution curves and the data used to plot these 
curves are found in Appendix D, section 1, pages 145 thru 158 . 
The intercepts of the flat portion of the extraction curves of the 
Frissel soil were about 98% (97.%) for the 60°C extraction and about 
97% for the 80*C extraction. Less than half of one percent of the total 
Elapsed time (hr) 
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18. The extraction of potassium from the Frissell soil at 60°C and 80°C. 
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Table 2. Summary of potassium data for the Everett and Frissell soils 
Percent of total K in specific sites 
Specific site found by curve deconvolution 
Everett soil - 0.742% total K 
6Q°C extractions 80°C extractions 
Run 1 Run 2 Run 1 Run 2 
1. (most soluble) 0.03 1.08 1.51 1.48 
2. 1.59 0.36 0.42 0.30 
3. 2.83 3.18 5.41 4.83 
4. (least soluble) 95.6 95.4 92.7 93.4 
Frissell soil - 0.738% total K 
6o"c extraction 80°C extraction 
1. (most soluble) 0.65 1.14 
2. 0.30 0.82 
3. 6.60 8.04 
4. (least soluble) 92.5 90.0 
Elapsed time (hr) 
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FIG. 19. The extraction of sodium from the Everett soil at 60°C and 80°C. 
Elapsed time (hr) 
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FIG. 20. The extraction of sodium from the Frissell soil at 60°C and 80°C. 
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sodium was removed in the first extraction. A steady rate of extraction 
was attained after about 30 hours. Deconvolution of the extraction curve 
indicated the presence of four discrete sites. Extraction curves, de-
convolution curves and raw data are found in Appendix D, section 2, page 
159 thru 171 . Sodium extraction data is summarized in Table 3 on page 
45. 
Calcium 
Two sets of extractions from both the Everett and Frissel soils 
were analyzed for calcium. Extraction curves for the Everett soil are 
presented In Figure 21 and for the Frissel soil in Figure 22 on pages 
46 and 47. 
The Intercepts of the extrapolation of the flat portion of the 
Everett soil were about 87.7% for the 60°C runs and 83.9% for the 80°C 
curve. Less than one percent was removed with the first extractions. A 
steady rate of extraction was attained after about 40 hours of extrac­
tion. Deconvolution of the extraction curve indicated the presence of 
four discrete sites. Extraction curves, deconvolution curves, and the 
data used to plot these curves can be found In Appendix E, section 1, 
page 172 thru 185 . 
The intercepts of the flat portion of the Frissel soil extraction 
curves were about 85% for the 60°C extraction and 57% for the 80°C ex­
traction. About three percent of the total calcium was removed with the 
first extraction at 60°C and about 31% with the first extraction at 80°C. 
A steady rate of extraction was attained after about 40 hours. Decon­
volution of the extraction curve indicated the presence of four discrete 
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Table 3. Summary of sodium data for the Everett and Frlssell soils 
Percent of total Na in specific sites 
Specific site found by curve deconvolutlon 
Everett soil - 1.33% total Na 
60°C extraction 80°C extraction 
1. (most soluble) 0.18 0.31 
2. 0.14 0.04 
3. 1.90 4.90 
4. (least soluble) 97.8 94.7 
Frlssell soil - 1.38% total Na 
60°C extraction 80°C extraction 
1. (most soluble) 0.07 0.21 
2. 0.11 0.33 
3. 2.34 2.81 
4. (least soluble) 97.5 96.7 
Elapsed time (hr) 
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FIG. 21. The extraction of calcium from the Everett soil at 60°C and 80°C. 
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FIG. 22. The extraction of calcium from the Frissell soil at 60°C and 80°C. 
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sites. Extraction curves, deconvolutlon curves and raw data can be 
found In Appendix E, section 2, page 186 thru 198. Calcium extraction 
data for both soils is summarized in Table 4 on page 49. 
Magnesium 
Two sets of extractions from both the Everett and Frissel soils 
were analyzed for magnesium. Extraction curves for the Everett soils are 
presented in Figure 23 and for the Frissel soil in Figure 24. 
The intercepts of the extrapolation of the flat portion of the ex­
traction curves of the Everett soil were 60.2% for the 60°C curve and 
59.5% for the 80°C curve. Less than two percent of the total magnesium 
was removed with the first extractions. A steady rate of extraction was 
attained after about 75 hours of extraction. Deconvolution of the ex­
traction curve indicated the presence of three discrete sites. Extrac­
tion curves, deconvolution curves and the data used to plot these curves 
can be found in Appendix F, section 1, page 199 thru 208. 
The intercepts of the flat portion of the Frissel soil were 52.4% 
for the 60°C extraction and 46.5% for the 80°C extraction. About one 
and a half percent of the total magnesium was removed with the first ex­
tractions at 60°C and 80°C. A steady rate of extraction was attained 
after about 100 hours. Deconvolution of the extraction curve indicated 
the presence of three discrete sites. Extraction curves, deconvolution 
curves and raw data can be found in Appendix F, section 2, page 209 thru 
217. Magnesium extraction data for both soils is summarized in Table 5 
on page 62. 
Indications of only three specific sites for magnesium can be 
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Table 4. Summary of calcium data for the Everett and Frissell soils. 
Percent of total calcium in specific sites 
Specific site found by curve deconvolutlon 
Everett soil - 0.966% total Ca 
60°C extraction 80°C extraction 
1. (most soluble) 0.93 0.30 
2. 1.34 1.30 
3. 10.1 14.5 
4. (least soluble) 87.7 83.9 
Frissell soil - 0.287% total Ca 
60°C extraction 80°C extraction 
1. (most soluble) 0.07 0.21 
2. 0.11 0.33 
3. 2.34 2.81 
4. (least soluble) 97.5 96.7 
90 _ 
Elapsed time (hr) 
150 2 SO 
FIG. 23. The extraction of magnesium from the Everett soil at 60°C and 80°C. 
Elapsed time (hr) 
250 
FIG. 24. The extraction of magnesium from the Frissell soil at 60°C and 80°c. 
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Table 5. Summary of magnesium data for the Everett and Frissell soils. 
Percent of total Mg in specific sites 
Specific site found by curve deconvolution 
Everett soil - 1.20% total Mg 
60°C extraction 80°C extraction 
1. (most soluble) 1.70 1.50 
2. 38.2 39.0 
3. (least soluble) 60.2 59.5 
Frlssell soil - 0.679% total Mg 
60 C extraction 80 C extraction 
1. (most soluble) 1.83 1.64 
2. 45.8 51.8 
3. (least soluble) 52.4 46.5 
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explained by the lack of a significant exchangeable component for this 
element in these soils. That is, a fourth specific site may be present 
which was not detected because of the absence of a detectable exchange­
able Mg content. 
Iron 
Two sets of extractions from both the Everett and Frissel soils 
were analyzed for iron. Extraction curves for the Everett soil are 
presented in Figure 25 and for the Frissel soil in Figure 26. The in­
tercepts of the extrapolation of the flat portion of the Everett soil 
were 37.2% for the 60°C curves and 40.7% for the 80°C curve. Less 
than two percent was removed with the 60°C extractions and less than 
five percent for the 80°C extraction. A steady rate of reaction was 
attained after about 110 hours of extraction. Deconvolution of the 
extraction curves indicated the presence of four discrete sites. Ex­
traction curves, deconvolution curves and the data used to plot these 
curves can be found in Appendix G, section 1, page 218 thru page230 . 
The Intercepts of the flat portion of the Frissel soil were 36.3% 
for the 60°C extraction and 28.8% for the 80 °C extraction. About five 
percent of the total iron was removed with the first extractions at 
60°C and about 8 percent with the 80*C extraction. A steady rate of 
extraction was attained after about 190 hours. Deconvolution of the 
extraction curve Indicated the presence of three discrete sites. Ex­
traction curves, deconvolution curves and the data can be found in 
Appendix C, section 2, page 231 thru page 244. Iron extraction data 
for both soils are summarized in Table 6, page 56. 




FIG. 25. The extraction of iron from the Everett soil at 60°C and 80°C. 
Elapsed time (hr) 
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FIG. 26. The extraction of iron from the Frissell soil at 60°C and 80°C. 
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Table 6. Summary of iron data for the Everett and Frissell soils. 
Percent of total Fe in specific sites 
Specific site found by curve deconvolution 
Everett soil - 4.04% total Fe 
60°C extraction 80°C extraction 
1. (most soluble) 1.47 5.59 
2. 14.4 14.7 
3. 46.9 39.0 
4. (least soluble) 37.2 40.7 
Frissell soil - 7.20% total Fe 
60°C extraction 80°C extraction 
1. (most soluble) 1.06 0.83 
2. 5.25 14.4 
3. 57.4 56.0 
4. (least soluble) 36.3 28.8 
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RecomputatIon To Correct For Nonldeal Extraction Curves 
An attempt was made to compute the rate constants and activation 
energies for the specific sites of each element. It became apparent that 
the extraction of the soil samples behaved quite differently from what 
was expected from theory and previous work with pure clay minerals. 
(Thompson, 1971). For example, Figure 27 on page 58 is a typical exam­
ple of extraction curves whose flat portions do not extrapolate to the 
same intercept on the y-axis as predicted from the above work (Thompson, 
1971). Figure 28 attempts to show graphically how the extractions 
were expected to proceed if the theory of progressive acid dissolution 
holds as it does in the dissolution of pure minerals (Thompson and 
Hower 1973). It is most important to realize that differences in the 
rate of extraction caused by manipulation of the extraction column tem­
perature should not cause two different extrapolation points on the y-
axis. A hypothetical extraction is shown for an element found in four 
specific sites, each of which is extracted at a particular rate as a 
first order reaction (See Figure 28a). With an increase of the tempera­
ture of the extraction the reaction rates may (for demonstrational 
purposes) be doubled as in Figure 28b. The extraction curves are in 
actuality a summation of the four independent first order reactions as 
in Figure 28c and Figure 28d. That is, if the contributions of the in­
dependent reactions are added together, a curve results which is theore­
tically the same as an extraction curve. Even though the extraction 
proceeds much more rapidly at the higher temperature, the intersection 
of the extrapolated line segments with the y-axis are identical in the 
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FIG. 27. An example of extraction curves that do not extrapolat 
Extraction of potassium from the Everett soil at 60 C and 80 C. 






FIG. 28a. Removal of an FIG. 28b. Removal of an element with 
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FIG. 28c. Extraction FIG. 28d. Extraction curve : 
curve : summation of the summation of doubled reaction rates, 
original reaction rates. 
FIG. 28. Extraction curves produced at different temperatures theoret-
etically extrapolate to the same point on the y axis. 
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Ideal case. 
Deconvolutlon of the extraction curves yields curves that become 
relatively straight with time. But these curves are decidedly down-
curved as in Figure 29, although they should theoretically be straight 
In this region. This effect can be seen for several elements and for 
potassium in this, in Bowen's investigation, and some of the curves re­
ported by Thompson (1971). Also, slopes of deconvolved curves (slope = 
rate constant) for the 60°C extractions were often computed to be greater 
than the 80°C extractions, especially in second deconvolutions. For ex­
ample, the rate constant computed from the second deconvolution of a 
potassium extraction at 60°C of the Everett soil was 4.03 (calories °K 
-I 
moles ). For two other extractions at 80°C, the rate constants were 
1.54 and 2.88 (calories °K moles ^). This anomaly probably occurred 
because the slopes of the extrapolated line segments were computed using 
a linear regression equation. This equation was used because the line 
segments are theoretically straight lines. Errors were compounded by 
using the slopes calculated in this way (especially after one or two 
deconvolutions) and eventually led to the computation of highly unlikely 
rate constants. 
Another anomaly which was found, concerned the quantity of element 
computed for site 1, the most soluble site. For the elements investi­
gated, site 1 is probably equivalent to the sum of the "exchangeable" 
and water soluble component. This component is usually removed with the 
first extraction. The initial rapid removal of an element can be seen 
as a steep drop in the first part of the extraction curve. This is 
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FIG. 29. An example of a deconvolved curve with a non-theoretical down curved segment. Reaction rate 
increases with time rather than attaining a constant rate. 
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followed by an abrupt change to a much slower rate of extraction. The 
quantity of element in this highly soluble site can be estimated with 
reasonable precision simply by Inspection of the extraction curve. The 
quantity of element which has been removed at the point at which the 
rate of extraction changes can be assigned to site 1. The quantity of 
element assigned to this site by the deconvolution process was often 
much different than what was reasonable on the basis of inspection of 
the extraction curves. Usually the quantity of element is site 1 was 
computed to be less than was actually present based on inspection. Ap­
parently, the curvature of the theoretically flat portions of the curve 
segments had the effect of displacing the extrapolated line segments 
upward on the y-axis. 
The curvature of portions of the deconvolution curves that should 
theoretically be straight was not enough, in the author's opinion, to 
preclude the existence of specific sites. That is, the extraction 
curves do not deviate enough from what is theoretically predicted. The 
alternative explanation would have to be that the elements exist in 
many, rather than three or four, specific sites. Further evidence for 
this opinion will be given in the following discussion section when the 
non-ideal form of these curves is considered. 
The quantity of a given element which can be assigned to the spec­
ific sites is misrepresented when computed by deconvolution methods 
because of the non-ideal extraction curves that are produced. It is 
important to measure these quantities accurately, so that the proper 
inferences can be made as to the availability of the various nutrients 
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In the forest soils under investigation. It Is the author's belief that 
a recomputation of the quantities in the specific sites by a method to 
be described gives a more accurate estimation of these quantities. Bas­
ically it was found that curve distortion or nonideality affected most 
severely the quantities of element assigned to sites one and two, the 
most soluble sites. Much less curve distortion could be seen for site 
3 and very little for site 4 (i.e., when an element occured in four 
sites). The elemental quantities in the specific sites were reallo­
cated as follows: 
1. The computations for the least soluble and next-to-least 
soluble sites were allowed to stand. 
2. Site 1 (most soluble) was determined by inspection of the 
extraction curve. 
3. Site 2 (when present) was determined to consist of the differ­
ence between the sums of the other sites and 100%. 
The recomputation was deemed reasonable for several reasons. 
First, the quantity of element allocated to the most soluble site was 
obviously in error in many cases and the error could be reduced by curve 
inspection. The least soluble site seemed to be little affected since 
the region of the curve from which its slope and intercept were deter­
mined (and subsequently its elemental content) was usually quite 
straight. This left only the one or two intermediate sites to be ac­
counted for. If only one site was left, the elemental quantity that 
it contained was calculated by difference as with magnesium. Whenever 
two sites remained (K, Na, Ca, Fe), the next-to-least soluble site was 
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assumed to be more nearly correct and allowed to stand since less curve 
distortion was apparent after the first deconvolution than after the 
second. The remaining site was calculated by subtracting the contents 
of the other sites from 100% (calculation by difference). This method 
admittedly is not perfect, but it is felt that estimation of the ele­
mental quantities in this way is more accurate than calculation by 
deconvolution. Again, in the section to follow, possible reasons for 
non-ideal extraction curves will be discussed and should help explain 
the rationale for resorting to this estimation procedure. Table 7 on 
page 65 allows comparison of the quantities of potassium extracted 
from each site as determined by mathematical deconvolution, and the 
above described method. Duplicate extractions were run for potassium 
on the Everett soil and the results are shown in Table 7. Notice that 
the precision of the determination of potassium by the calculation by 
difference method Is much improved over the deconvolution method. 
Similarly Tables 8 through 11 on pages 66 through 69 indicate the ele­
mental content of the specific sites for sodium, calcium, magnesium and 
iron calculated by both methods. 
A crude estimation of the elements in the specific sites on a 
kilogram per hectare basis has been made by assuming a soil depth of 
six inches (15.24 cm) and a soil weight of 4.94 million pounds (2.24 
million kg). Such calculations are made in agricultural practice and 
are useful for visualizing the significance of soil analyses. If the 
soil samples had been collected in such a way as to be representative 
of the effective root zone of a forest ecosystem, the supply of 
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Table 7. Potassium in specific sites as determined by deconvolution 
and as determined after recomputation as described in text. 
% of total K % of total K 
in sites in sites 
Extraction as determined as determined 
temperature Specific sites by deconvolution after recomputation 
Everett soil Run 1 Run 2 Run 1 Run 2 
60"c 1. (most soluble) 0.03 1.08 1.32 1.18 
2. 1.59 0.36 0.25 0.24 
3. 2.83 3.18 2.83 3.18 
4. (least soluble) 95.6 95.4 95.6 95.4 
80"c 1. (most soluble) 1.51 1.48 1.53 1.50 
2. 0.42 0.30 0.36 0.27 
3. 5.41 4.83 5.41 4.83 
4. (least soluble) 92.7 93.4 92.7 93.4 
Frissell soil 
60°C 1. (most soluble) 0.65 3.99 
2. 0.30 0.08 
3. 6.60 3.43 
4. (least soluble) 92.5 92.5 
80°C 1. (most soluble) 1.14 3.60 
2. 0.82 0.60 
3. 8.04 5.80 
4. (least soluble) 90.0 90.0 
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Table 8. Sodium in specific sites as determined by deconvolution 
and as determined after recomputation as described in text. 
% of total Na % of total Na 
in sites in sites 
Extraction as determined as determined 
temperature Specific sites by deconvolution after recomputation 
Everett soil 
60^C 1. (most soluble) 0.18 0.21 
2. 0.14 0.11 
3. 1.90 1.90 
4. (least soluble) 97.8 97.8 
8o"c 1. (most soluble) 0.31 0.33 
2. 0.04 0.03 
3. 4.90 4.89 
4. 94.7 94.7 
Frissell soil 
60^C 1. (most soluble) 0.07 0.24 
2. 0.11 0.15 
3. 2.34 2.13 
4. (least soluble) 97.5 97.5 
80"c 1. (most soluble) 0.21 0.36 
2. 0.33 0.06 
3. 2.81 2.93 
4. 96.7 96.7 
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Table 9. Calcium In specific sites as determined by deconvolutlon 
and as determined after recomputation as described in text. 
% of total Ca % of total Ca 
in sites in sites 
Extraction as determined as determined 
temperature Specific sites by deconvolutlon after recomputation 
Everett soil 
60°C 1. (most soluble) 0.94 1.26 
2. 1.34 1.02 
3. 10.1 10.1 
4. (least soluble) 87.7 87.7 
80°C 1. (most soluble) 0.30 0.88 
2. 1.30 0.73 
3. 14.5 14.5 
Frissell soil 
60°C 1. (most soluble) 3.15 6.88 
2. 6.48 2.75 
3. 5.42 5.42 
4. (least soluble) 85.0 85.0 
80°C 1. (most soluble) 32.0 34.1 
2. 4.49 2.46 
3. 6.43 6.43 
4. (least soluble) 57.0 57.0 
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Table 10. Magnesium in specific sites as determined by deconvolution 
and as determined after recomputation as described in text 
% of total Mg % of total Mg 
in sites in sites 
Extraction as determined as determined 
temperature Specific sites by deconvolution after recomputation 
Everett soil 
60°C 1. (most soluble) 1.70 0.17 
2. 38.2 39.7 
3. (least soluble) 60.2 60.2 
80°C 1. (most soluble) 1.50 0.19 
2. 39.0 40.3 
3. (least soluble) 59.5 59.5 
Frissell soil 
60°C 1. (most soluble) 1.83 1.52 
2. 45.8 46.1 
3. (least soluble) 52.4 52.4 
80°C I. (most soluble) 1.64 1.60 
2. 51.8 51.9 
3. (least soluble) 46.5 46.5 
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Table 11. Iron In specific sites as determined by deconvolution 
and as determined after recomputation as described in text. 
% of total Fe % of total Fe 
in sites in sites 
Extraction as determined as determined 
temperature Specific sites by deconvolution after recomputation 
Everett soli 
60"c I. (most soluble) 1.47 10.1 
2. 14.4 5.83 
3. 46.9 46.9 
4. (least soluble) 37.2 37.2 
80°C 1. (most soluble) 5.59 15.2 
2. 14.7 5.14 
3. 39.0 39.0 
4. (least soluble) 40.7 40.7 
Frissell soil 
60°C 1. (most soluble) 1.06 1.75 
2. 5.25 4.56 
3. 57.4 57.4 
4. (least soluble) 36.3 36.3 
80°C 1. (most soluble) 0.83 13.4 
2. 14.4 1.84 
3. 56.0 56.0 
4. 28.2 28.8 
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nutrients to entire ecosystems contributed by the soil component might 
be readily calculated. Tables 12 and 13 on pages 71 and 72 indicate 
the elements present in specific sites on a percentage and a kilogram 
per hectare basis as discussed above. 
Rate constants were also computed for the specific sites. Some of 
the difficulties previously described also apply to the computation of 
rate constants. The rate constants were computed from the slopes of 
extraction curves and deconvolved curves that were often not ideally 
straight. The computed rate constants do however have orders of mag­
nitude which are useful Information because they Indicate the relative 
solubility of the nutrients in the specific sites. Tables 14 and 15 
on pages 73 and 74 present the computed rate constants. 
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Table 12. Distribution of soil elements in the Everett soil 
by specific sites. Hectare basis. 
Element & 
total % Extraction Kg element Percent 






Run 1 Run 2 Run 1 Run 2 
60 16,500 1.32 1.18 218 195 
0.25 0.24 41 40 
2.83 3.18 467 525 
95.6 95.4 15,800 15,400 
80 1.53 1.50 252 248 
0 .36 0.27 59 45 
5.41 4.83 893 797 
92.7 93.4 15,300 15,400 












80 0.88 190 
0.73 158 
14.5 3,130 
60 26,900 0.17 46 
39.7 10,700 
60.2 16,200 
80 0.19 51 
40.3 10,800 
59.5 16,000 




80 15.2 13,800 

















Distribution of soil element s in the Frlss 
ic sites. Hectare basis. 
Extraction Kg element Percent 
temperature per hectare In sites Kg/site/hectare 
("c)  
60 16,700 3.99 666 
0.08 13 
3.43 573 
92.5  15,400 








80 0.36 111 
0.06 18 
2.93 905 
96.7  29,900 








60 15,200 1.52 231 
46.1 7,010 
52.4 7,960 
80 1.60 243 
51.9 7,890 
46.5 7,070 
60 161,000 1.75 2,820 
4.56 7,340 
57.4 92,400 
36.3  58,400 
80 13.4 21,600 
1.84 2 ,960 
56.0 90,200 
28.8  46,400 
soil 
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Table 14. Elemental content and rate constants of the dissolution of 
elements from the specific sites of the Everett soil. 
Extraction 
Element temp. ( C) 
Percent of total 
& quantity 
per specific site 
Rate constant ^ 
(calories Kmoles ) 






% Kg/ha % Kg/ha 
1.32 218 1." 18 195 19. 
0.25 41 0. 24 40 1.46 
2.83 467 3. 18 525 9.68 X 
95.6 15,800 95 .4 15 ,700 2.80 X 
80 1.53 252 1. 50 248 76. 
0.36 59 0. 27 45 1.54 
5.41 893 4. 83 797 1.23 X 
92.7 15,300 93 .4 15 ,400 9.6 X 
0.21 63 4.2 
0.11 33 2.93 
1.90 566 4.28 X 
97.8 29,100 2.7 X 
80 0.33 98 17. 
0.03 9 9.84 
4,89 1,460 8.48 X 
94.7 28,200 6.2 X 
1.26 272 11. 
1.02 220 1.72 
10.1 2,180 4.21 X 
87.7 18,900 1.37 X 
80 0.88 190 7.3 
0.73 158 1.40 
14.5 3,130 7.35 X 
83.9 18,100 5.33 X 
0.17 46 1.5 
39.7 10,700 5.41 X 
60.2 16,200 4.9 X 
80 0.19 51 1.6 
40.3 10,800 1.42 X 
59.5 16,000 9.3 X 
60 10.1 9,150 38. 
5.83 5,280 1.92 
46.9 42,500 6.84 X 
37.2 33,700 9.8 X 
80 15.2 13,800 65. 
5.14 4,300 1,49 
39.0 35,300 2.13 X 



















1.05 X 10 
2.70 X 10 
30. 
2 .88  
- 1  
-4 











40 X 10 
8 X 10 
- 1  
-4 
74 
Table 15. Elemental content and rate constants of the dissolution of 
elements from the specific sites of the Frissell soil. 
Extraction 
Element temp. (°C) 
Percent 
& quantity 
per specific site 
Rate constant 































60 1.52 231 
46.1 7,010 
52.4 7,960 
80 1.60 243 
51.9 7,890 
46.5 7,070 


















5.44 X 10 





1.66 X 10 
5. X 10 
2.4 
4.01 
1.33 X 10 







21 X 10 






2.3 X 10 
10 -1 -3 
12. 
4.86 X 10 
1.62 X 10 
16. 
1.38 X 10 
3.50 X 10 
13. 
1.99 
5.56 X 10 
2.11 X 10 
43. 
2.29 
1.10 X 10 
7.03 X lO' 









The purpose of this study was to develop and apply methodology which 
could be used to gather new kinds of data describing the nutrient sup­
plies of forest soils using the promising new technique of progressive 
acid dissolution. Quantitive and mechanistic data on the behavior of 
the soil component in the forest nutrient cycle could yield important 
Information allowing a complete description of that cycle. The impli­
cations that can be inferred for forest management when the nutrient 
cycle of a forest ecosystem is thoroughly described by methods developed 
in this investigation and by use of established nutrient cycling inves­
tigation techniques will be discussed in this section. The reasons for, 
and importance of, some of the non-ideal experimental results obtained 
will be discussed first. Suggestions for further work will be pre­
sented in the final portion of this section. 
Nonldeality of the Experimental Data 
The results obtained indicate that progressive acid dissolution 
technique will yield highly important information on the behavior of 
the soil component in forest ecosystems and regarding its ability to 
provide biologically important nutrients. Experimentally, the question 
is unresolved as to why the soil samples analyzed behaved somewhat sim­
ilarly to simple clay minerals but nevertheless in a decidedly different 
manner. In an attempt to resolve this question, we might first consider 
the difference between "soil" and pure clay minerals. Schlicte (1968) 
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reported on the variety of organic and mineral compounds comprising the 
Everett soil. 
For example: 
1. A soil may contain more than one type of clay mineral. 
2. Primary minerals are present such as micas, feldspars, cal-
cite, and pyrite. 
3. Amorphous (noncrystalline) substances such as iron and 
aluminum hydroxides are present. 
4. Inorganic coatings or films composed of such substances as 
iron and aluminum oxides and hyroxides may be present on 
primary and secondary minerals. 
5. Soils contain organic matter, including fresh and partially 
decomposed material, and residues from the decompostion of 
organic materials by microorganisms. 
Certain evidence is available which may help to explain the be­
havior of soils subjected to progressive acid dissolution such as the 
following: 
1. Pure monominerallic samples have equal extrapolation points 
for extraction curves of the same sample extracted at differ­
ent temperatures (Thompson 1971). The 80°C extraction curves 
extrapolated much lower on the y-axis than 60°C extraction 
curves for soils of this study. 
2. The total amount of the elements extracted at 80*C is not 
duplicated at 60°C after prolonged extraction. 
3. Various agents are present in soils which could impede acid 
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attack of soil particles. These agents include organic 
substances like fats, resins, and waxes and inorganic sub­
stances such as amorphous iron or aluminum oxides or hydrox­
ides . 
This evidence points to an hypothesis which explains non-ideal 
extraction curves. Various agents might impede acid attack of the soil 
particles during acid extraction by being present initially as protec­
tive coatings. These coating agents could behave in four basic ways 
during acid dissolution, acting alone or in combination: 
1. The agents may he removed gradually and continuously during 
the extraction. 
2. The agents could be removed rapidly during the initial phases 
of the extraction. 
3. The agents might persist throughout an extraction at a given 
temperature but be removed during an extraction at a higher 
temperature. 
4. The agents may persist throughout both low and high temper­
ature extraction. 
Example two would explain the curvature (downward) of portions of the 
extraction curves which should theoretically be straight. Figure 30 
attempts to show how this curvature might result. Figure 30a shows a 
first order reaction similar to those that theoretically occur during 
an extraction. During the course of an extraction an impedance to the 
above first order reaction could exist which is removed before the 
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FIG. 30c. Resultant extraction curve for the first order reaction. 
FIG. 30. The effect oa a first order reaction of an impedimentary agent 
removed before the completion of the reaction. A curved plot results. 
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The net effect of these two ongoing processes would be to slow down the 
rate of the first order reaction initially and then allow a gradual 
restoration of the normal reaction rate. As shown in Figure 30c, a 
curved plot for the course of the reaction produces results similar to 
what was observed in some of the soil extraction curves. The extraction 
curves are of course, composites of the extraction of elements in sev­
eral sites as previously discussed. If coating agents are removed during 
the initial phases of the soil extraction, then the sites which are 
largely extracted at that time would be most affected. That is, the 
plots of their (first order) reactions would be most curved (downward). 
This apparently is the case since deconvolution of the extraction curves 
produced curves with varying distortion. The extraction curves of the 
less soluble sites which took a considerable length of time to extract 
presented relatively straight plots. The more soluble sites, corres­
ponding to sites 1 and 2 were most curved, perhaps due to the greater 
effect of the blocking agents early in the extraction. It might also 
be added that the soil extracts were initially darkly stained with or­
ganic matter which perhaps indicates the breakdown of organic materials 
which could coat soil particles. As further extractions were made the 
color of the extracts became much lighter. Boiling these extracts with 
hydrogen peroxide removed this color to a great extent. A certain 
amount of brown color remained however, which was probably caused by 
+3 
Fe ions. This brown color could be eliminated or changed to the 
+2 
slightly bluish green color typical of Fe by the addition of the re­
ducing agent stannous chloride. 
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A second major effect on the extraction curves might also be at­
tributed to coating agents. That is, impediments to the extraction 
were not removed at 60°C to the extent that they were at 80°C. This 
is suggested because the same degree of extraction did not occur at 60°C 
as at 80°C even after extended periods of time as should occur ideally 
and does occur with clay mineral extraction. This would explain why the 
extrapolated line segments from soil extraction curves produced at 
different temperatures do not have the same intercept on the y-axis. If 
this type of blocking occurs, then the 80°C curves would always extra­
polate lower on the y-axis which was in fact observed. Figure 31 graph­
ically portrays the process described above. For a given element in a 
specific site, extracted as a first order reaction, some of the element 
may be absolutely protected from acid extraction. Such substances as 
waxes might "melt" or otherwise be sensitive to thermally induced de­
composition at 80°C. This process could of course affect all of the 
specific sites in the soil. The 60°C curve would then have an intercept 
















FIG. 31a. Removal of an element at 


















FIG. 31c. Removal 
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FIG. 31b. Removal of an element 



















FIG. 3Id. Removal of an element 
at 80 C from a second site 
without an impediment. 
FIG. 31e. Composite curves from a-d 
(above) showing non-coincident intercepts. 
0 + 
Time 
PIG. 31. The removal of an impedimentary agent at the higher of two 
extraction temperatures results in curves with non-coincident intercepts. 
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Implications for Forest Management 
It has been demonstrated that progressive acid dissolution techni­
que can determine physical, chemical and energetic properties of nutr­
ient and non-nutrient ions in forest soils. Whether these properties 
can be used to determine with precision the nutrient pools for various 
elements in forest soils will require further investigation. Progress­
ive acid dissolution technique should be checked by independent methods 
to determine the importance of the data that it presents. Some ways that 
the data can be checked will be presented in the next section. 
If further investigation indicates that progressive acid dissolution 
data relates directly to the nutrient reservoir in soils, then nutrient 
supply equations could be constructed from the data that is presented. 
Figure on 32 on page 83 indicates the nutrient supply equation for pot­
assium in the Everett soil that can be constructed from the data in this 
report. This equation could be combined with other nutrient cycling data 
such as the potassium cycling data presented by Cole (1967-Introduction 
figure 1, page 2). If it is possible to prepare a complete and quant­
itative description of the soil component of the forest nutrient cycle, 
assessment could be made of both normal functions (growth and nutrient 
uptake) and various disturbances to the nutrient budget of the forest 
ecosystem. 
Such nutrient supply equations could offer a new depth of under­
standing of forest soils. It has been shown that there are a small 
number of specific sites, delimited by chemical bond strengths, in 
which certain nutrient and non-nutrient ions exist in the soil. Further 
work is required to establish with certainty the particular molecular 
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FIG. 32. Soil nutrient supply equation for potassium in the Everett 
soil. 
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and ionic species that relate to each specific site. Some of these sites 
might be discovered to consist of general molecular and ionic forms such 
as : 
1. water soluble ions and the soil solution. 
2. exchangeable ions. 
3. atoms on the broken edges or surfaces of mineral particles. 
4. ions held on the broken edges or surfaces of mineral particles. 
5. mineral particles and rock fragments. 
It has been shown that the total amount of a given element in each spec­
ific site in a soil sample can be determined. The computed rate const­
ants for the dissolution of a given element also indicates the relative 
importance of the various specific sites to plants and to the mineral 
and geochemical cycle. For example, if it is shown that the major spec­
ies in a forest ecosystem can obtain certain nutrients directly from 
primary minerals (Voigt 1963), it might be safely assumed that all of 
the specific sites for a given element except perhaps the most diff­
icultly soluble site that is experimentally determined represents the 
nutrient pool for that element. The most difficultly soluble site may 
consist of nutrients entrained within mineral and rock fragments. 
Cole (1967) reported that at current stand uptake rates for potass­
ium, that this element would be exhausted within a low estimate of 12.5 
years and a high estimate of 17 years. Inspection of the data in Table 
12 on page 71 indicates that this estimate is quite low. Cole determined 
only exchangeable potassium which probably relates to site 1 containing 
perhaps one and a half percent of the total quantity in the soil. Two 
other specific sites contain an additional quantity of potassium of 
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about three to six percent of the total supply. According to what is 
known about the ability of conifers to take up nutrients (Voigt 1963), 
these sites could be considered to be part of the nutrient pool for 
this element. This multiplies the estimate of the size of the potassium 
nutrient pool in this soil in reasonably available forms by about three 
and one third times. This extends the prediction of time before exhaus­
tion of this nutrient to forty-six years as a low estimate and to fifty-
seven years as a high estimate. 
Other problems might be investigated with the aid of progressive 
acid dissolution technique. For instance, there might be a question con­
cerning the importance of nutrient exports from a given site in forest 
products (logs, pulpwood). It could have been demonstrated previously 
that these products do contain nutrients and are removed from the site. 
However, it may be possible to determine for certain nutrients whether 
that quantity of nutrient export is significant relative to the total 
supply, simply because it may eventually be possible to determine with 
precision the size of nutrient pools. 
Suggestions for Further Work 
The suggestions for further work in this section concern certain 
problems that need further consideration before progressive acid diss­
olution technique could be applied on a routine basis. It may be best to 
determine at the outset how to handle nonideal acid extraction, which is 
probably caused by the effect of soil organic matter on the dissolution 
reaction. The decision may be made to either remove the blocking agents 
or to leave them intact. Certain proportions of the elements that are 
Inherently soluble and are bound in low energy sites may be blocked from 
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supplying nutrients over long periods of time. Some of this element 
might be placed in more unavailable categories. It could be that acid 
treatment promotes the formation of blocking agents, by such processes 
as coagulation of organic matter, and that blocking agents do not occur 
in the untreated soil. However Ross (1970) found impediment to potassium 
exchange, even when measured by the use of salt solutions of moderate 
pH (near neutral). 
The decision might be made to avoid or eliminate the blocking 
agents if it is felt that the blocking agents do not impede release of 
nutrients in the long run. Several modifications of the experimental 
method used in this report can be suggested. Extraction could be made 
at higher temperature (80°C or more) because the blocking agent is 
stripped off more quickly, resulting in less extraction curve distortion. 
Organic matter might be destroyed with hydrogen peroxide (H2O2) as was 
done by Ross (1970). He reported no damage to mineral structure by 
peroxide treatment. The organic matter could also be destroyed by 
accelerated microbial decomposition. Soil samples could be incubated 
with an optimum temperature and moisture regime. The soil sample could 
be subjected to ultrasonic disaggregation. This would break down natural 
soil aggregates and may solve the problem. If computation of activ­
ation energies (E^) is desired, it should be mentioned that E^'s can 
be computed whenever a sample can be extracted experimentally at two 
different rates. Reagent concentration could be varied to produce a 
result similar to a temperature difference. This would also eliminate 
the need for constant temperature baths set at two different temperatures. 
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It may be possible to design an abbreviated "soil test" which will 
give the same basic information as can be obtained from the procedure 
presented in this report. That is, the nutrient pool for a given ele­
ment might be measured with a less complicated procedure. For example, 
the nutrient pool for potassium might be estimated in the following 
way. First, if it is assumed that sites 1-3 are the most important to 
a forest ecosystem, all that needs to be done is to find a way to de­
termine the percentage of total element held in site 4, the most 
difficultly soluble site. The nutrient pool could then be determined 
by subtracting this percentage from one hundred percent. Experi­
mentally, a sample would be extracted (perhaps with long intervals 
between extractions) until the extraction curve becomes straight and 
enough points are available to enable construction of an extrapolated 
line segment along the flat portion of the curve to the y-axis. From 
the y intercept, the percent of element held in site 4 could be deter­
mined, In this way computation of the size of the nutrient pool could 
be made. 
It was suggested that trees are probably quite efficient extrac­
tors of nutrients from soils. However, the ability to extract nutri­
ents from soils by plants varies from species to species and even 
within species. These differences may be accounted for by morpholog­
ical factors such as the size of the root system and by varying 
efficiency in selective absorption (Epstein 1972). The ability to 
take up nutrients from such resistant forms as primary minerals may 
therefore be a species specific or ecotype specific phenomena. 
Conceivably, a major species in a forest ecosystem which removes 
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nutrients from resistant sources could be the determinant for the 
nutrient supply of that ecosystem. Mineralization of litter from such 
species could supply nutrients to associated plant species with lesser 
abilities to extract nutirents. Several species occurring together, 
which are strong accumulators of different nutrients, could act in 
concert to determine the ecosystem nutrient supply. 
The question remains of how to use progressive acid dissolution 
data to determine the size of nutrient pools. It may be demonstrated, 
by using independent methods, that a certain species or ecotype of a 
species can utilize a given nutrient from only certain specific sites 
in a soil. The quantity of element in the specific sites can be de­
termined with adequate precision using the methods outlined in this 
thesis. The determination of the soil nutrient reservoir would then 
have a strong theoretical basis. Some independent methods that might 
be employed might Include some of the various microbiological, radio­
active tracer (isotope dilution), greenhouse culture, or plant tissue 
analysis methods. 
Another aspect of soil nutrient supply concerns the rate of re­
lease of nutrients from primary minerals (Thompson 1972) . Geologic 
weathering rates vary with respect to such factors as temperature, 
moisture regime, and biotic influence. In a cool, dry climate, with 
sparse vegetation, the rate of release of nutrients from soil minerals 
is likely to be less than in a warm, humid climate with more optimum 
conditions for plant growth. 
Micorrhizal associations with plant roots may also affect the 
efficiency of nutrient uptake. The influence of soil microflora is 
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then, another factor which could alter the meaning and importance of 
progressive acid dissolution data. 
The final suggestion concerns one of the most Important parts of 
the determination of the soil nutrient pool in an ecosystem which is 
sampling and sample preparation for analysis. It would seem possible 
to produce one sample which represents the soil from throughout a 
somewhat extensive area such as a small watershed. Several samples 
would have to be taken and a composite sample carefully prepared from 
these. Wherever trees root to the depth of bedrock, estimation of the 
effective soil volume and subsequently the nutrient pool for an entire 
ecosystem might be determined. Where this situation does not occur, 
such as with soils formed from deep deposits of loose parent material, 
evaluation of the effective rooting depth would have to be determined 
with some care. To further complicate matters, nutrients might be 
supplied in some areas by ground water systems or water supplied from 
deep soil deposits (such as during dry periods) that are not in direct 
contact with plant roots. Further consideration might also be given to 
sample care and handling. Drying procedures such as oven drying or 
even air drying may alter a sample significantly from its natural state. 
Also the contribution from the coarse fraction (over 2mm effective 
diameter) might be shown to be highly significant. 
CHAPTER V 
SUMMARY 
The mineral nutrition process in perennial plant ecosystems has not 
been thoroughly explored. Much data has been presented recently describ­
ing nutrient cycles of forest ecosystems. But, the mechanism of nutient 
uptake from the soil over extended periods of time is poorly understood. 
Soil chemistry techniques and other plant nutrition study methods were 
originally developed to assist agricultural endeavors. Agricultural oper­
ations are in most cases highly unnatural and artificial processes. There 
is nothing in nature which corresponds to monocultures of annual plants 
grown in cultivated soils. Intact, native, perennial ecosystems are only 
now coming under intensive investigation. Methods of soil testing that 
are Important to agricultural research and development may not in all 
cases be the best approach to the study of more natural plant communit­
ies . 
Progressive acid dissolution technique can yield information descr­
ibing the physical and chemical nature of some of the important nutrient 
and non-nutrient elements in soils. This technique yields data that will 
help describe the mineral nutrition process in perennial plant communit­
ies. The column extraction method used in this study produces data that 
helps describe the chemical and physical states of plant nutrients. How­
ever, the acid dissolution process is not without certain problems. 
Especially, the acid dissolution process does not proceed in the same 
way with soils as with entirely mineral substances such as pure clay 
minerals. The extraction process produces data that reflects the effect 
of certain temperature sensitive agents that impede the dissolution 
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process,These agents are most likely soil organic matter compounds. 
The agents impede the acid attack of the soil minerals. 
The soil nutrients investigated in this study are to be found in 
the physical and chemical states termed "specific sites" by Thompson and 
Behan (1972). Modification of the present laboratory methods will be 
necessary to improve the measurement of the quantities of elements in 
the specific sites. 
The investigations of Voigt (1963) suggested that certain forest 
tree species are very efficient extractors of nutrients from soils. Some 
species can extract nutrients from rather resistant sources such as 
primary minerals. This gives a clue as to which of the specific sites 
that can be discerned by progressive acid dissolution technique contrib­
ute to the soil nutrient pool. This will allow a computation of the size 
of the nutrient pool in various ecosystems. With this information, a 
closer description of nutrient cycles is possible since the reservoir of 
soil nutrients can be estimated. The data in this report suggests that 
soil nutrient pools in forest ecosystems are probably larger than the 
estimate provided by certain standard soil tests. 
Among and within plant species, there can be a tremendous range of 
ability to extract nutrients from soils. The physical and chemical para­
meters of soil nutrients described by progressive acid dissolution 
technique, like any chemical soil test, will have to be evaluated with 
respect to individual plant species, plant adaptation, soil character­
istics and other environmental factors. 
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Appendix A. A method for preparing soil samples for total elemental 
analysis of K, Na, Ca, Mg, and Fe. Adapted from methods by the Norelco 
Co. (1969). 
1. Air dry sample. 
2. Grind in a mortar or ball mill. 
3. Dry at 90°C for 12 hours. 
4. Weigh approximately 250 mg on an analytic balance. 
5. Transfer sample to a 400 ml teflon beaker. 
6. Add 5 ml of distilled water to moisten and disperse sample. 
7. Place in a fume hood designed for HCIO^ and HF. 
8. Add 20 ml of 1:1 HN0„-HC10,. 
J 4 
9. Add 20 ml concentrated HF. 
10. Preheat a hotplate in the fume hood to 210°C. 
11. Cover beakers with a ridged plastic watch glass. 
12. Heat until dense white fumes of HCIO, evolve. 
4 
13. Let cool. 
14. Add additional 10 ml portions of concentrated HF if resistant 
minerals are encountered. 
15. Add 100 ml of 1 N HCl. Heat as necessary until dissolution of salts 
is complete. 
16. Transfer to a 250 ml volumetric flask. 
17. Add 25 ml of 10,000 ppm La in 1 N HCl solution if Ca or Mg is to be 
analyzed directly from this solution. 
18. Immediately dilute to just below the mark with 1 N HCl. Swirl to mix. 
19. Cool to room temperature. Dilute to volume. 
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B-1-1.  Multioption laboratory computation program. 
0 0 0 1  7  S 8  D A T A  1 4 3 9 9 ,  ̂ 9 .  I v  .  0 5 ,  1 5 5 1 5 ,  3 5 .  8 ,  .  0 5 ,  1 6 6 3 6 , 3 4 .  1 , . 0 5 ,  1  7 9  7 2 ,  4 4 .  6 ,  .  0 5  
0 0 1 0 0  P R I N T  
0 0 1 1 0  P R I N T  
0 0 1 2 0  P R I N T  
0 0 1 3 0  D I M ,  V ( 4 ,  4 ) ,  X ( 4 ^ 4 ) , W ( 4 ,  1 ) , Y ( 4 ,  1 ) ^ 2 ( 8 , 1 )  
0 0 1 4 0  D I M  D C  1 0 , 4 ) > C C 4 , 3 >  
0 0 1 4 5  R E A D  N 9 ,  G ,  G  1  ,  A l ,  D S ,  E $ >  S S ^  A $  
0 0 1 4 9  I F  A 1  =  2  T H E N  1 7 0  
0 0 1 5 0  D E F  F N L ( Z ) = L O G C 1 - Z )  
" 0 0 1 7 0  P R I N T  " S T A N D A R D I Z A T I O N  D A T A "  
0 0 1 8 0  I F  G = 1  T H E N  2 7 0  
0 0 1 9 0  P R I N T  " R l " ,  ;  * ' R 2 " ,  " A N A L Y S I S  O F  S T A N D A R D "  
0 0 2 0 0  F O R  1 =  I  T O  N 9  
0 0 2 1 0  R E A D  X I , X 2 , D ( I , 2 )  
0 0 2 2 0  P R I N T  X i , X 2 , D ( I , 2 )  
0 0 2 3 0  L E T  X = ( X l + X 2 ) / 2  
0 0 2 3 1  I F  A l = 2  T H E N  2 4 5  
0 0 2 4 0  L E T  D ( I , 1 ) = F N L ( X / 1 0 0 )  
0 0 2 4 5  L E T  D ( I , 1 )  =  X  
0 0 2 5 0  N E X T  I  
0 0 2 6 0  G O  T O  3 3 0  
0 0 2 7  0  P R I N T  " R " ,  " A N A L Y S I S  O F  S T A N D A R D "  
0 0 2 8 0  F O R  I  =  1  T O  N 9  
0 0 2 9 0  R E A D  X , D C I , 2 )  
0 0 3 0 0  P R I N T  X , D ( I , 2 )  
0 0 3 0  Î  I F  A l  =  2  T H E T J  3 1 5  
0 0 3 1 0  L E T  D ( I , 1 ) = F N L ( X / 1 0 % )  
0 0 3 1 5  L E T  D ( I , 1 ) =  X  
0 0 3 2 0  N E X T  I  
0 0 3 3 0  G O S U B  2 1 0 0  
0 0 3 4 0  P R I N T  
0 0 3 5 0  P R I N T  
0 0 3 6 0  P R I N T  " A B S O R B / T R A N S " , * '  A N A L Y S I  5 " ,  " D I F F E R E N C E " ,  " P C T .  D l F F ^ "  
0 0 3 7 0  P R I N T  "  " ,  " O B S E R V E D " ,  " C A L C U L A T E D "  
0 0 3 7 5  I F  A l  =  2  T H E N  4 0 0  
0 0 3 8 0  F O R  1 =  I  T O  N 9  
0 0 3 8 1  L E T  X  =  D C I ,  1 3  
0 0 3 8 2  L E T  X 0 = 1  
0 0 3 8 3  L E T  Y = 0  
0 0 3 8 4  F O R  J = 1  T O  R 5  
0 0 3 8 5  L E T  Y = Y + X 0 * B ( J )  
0 0 3 8 6  L E T  X 0 = X * X 0  
0 0 3 8 7  N E X T  J  
0 0 3 8 8  I F  D ( I , 2 )  =  0  T H E N  3 9 3  
0 0 3 8 9  L E T  D C I , 3 ) =  C A 3 S ( Y - D C I , 2 ) ) ) *  1 0 0 / D C  I ^ 2 )  
0 0 3 9 0  P R I N T  U S I N G  3 9 1 ,  -  .  4 3 4  2 9 * X ,  D C  I ,  2 ) ,  Y ,  Y - D C  I ,  2 ) ,  ( Y - D (  I ,  2 )  ) *  1  0 0 / D C  I ,  2 )  
0 0 3 9 1 :  # # # #  # # # # . # # #  # # # # . # # #  # # # - # # #  # # # # . # # #  
0 0 3 9 2  G O  T O  3 9 6  
0 0 3 9 3  P R I N T  U S I N G  3 9 4 ,  -  .  4 3 4 2 9 * X ,  D C  1 ,  2 )  ,  Y ,  Y - D C  1 ,  2 )  
0 0 3 9 4 :  # # # # . # # #  # # # # . # # #  
0 0 3 9 6  N E X T  I  
0 0 3 9 7  G O  T O  5 4 1  
0 0 4 0 0  F O R  1 = 1  T O  N 9  
0 0 4 0 1  L E T  X =  D ( I ,  1 )  
0 0 4 0 2  L E T  X 0  = 1  
0 0 4 0 3  L E T  Y = 0  
0 0 4 0 4  F O R  J = 1  T O  R 5  
0 0 4 0 5  L E T  Y = Y + X 0 * B < J )  
0 0 4 0 6  L E T  X 0 = X + X 0  
0 0 4 0 7  N E X T  J  
0 0 4 0 8  I F  D C I , 2 )  = 0  T H E : ^  4 2 0  
0 0 4 0 9  L E T  D C I ,  3 ) =  C A B S < Y - D C I , 2 ) ) ) *  1 0 0 / D C  1 , 2 )  
0 0 . 4 1 0  P R I N T  U S I N G  4 1 1 ,  X >  D  C 1 ,  2  ) ,  Y ,  Y - D C I  ,  2  )  ,  C  Y - D C  1 ,  2  )  >  *  1  0 0 / D  C I ,  2 >  
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B-1-1 (cont'd). 
0041 1: ##•#### ###.#### ####.### ###.### ###•### 
0 0 4 1 2  G O  T O  4 2 2  
0 0 4 2 0  P R I N T  U S I N G  4 2 1 ,  X ,  D (  I ,  2 ) ,  Y ,  Y - D (  I ,  2 )  
0 0 4 2 1 :  # # . # # # #  # # # . # # # #  # # #  # # # . # # #  
0 0 4 2 2  N E X T  I  
0 0 4 2 3  G O  T O  5 4 1  
0 0 5 4 1  P R I N T  
0 0 5 5 0  P R I N T  
0 0 5 6 0  P R I N T  
0 0 5 7 0  P R I N T  
0 0 5 5 0  P R I N T  " D A T E  -  D $  
0 0 5 9 0  P R I N T  " D E T E R M I N A T I O N  O K  "  ;  E $  
0 0 6 0 0  P R I N T  " S P E C I M E N  -  S $ y  " A N A L Y S T  -  A S  
0 0 6 1 0  P R I N T  " A N A L Y S I S  O F  U N K N O W N S "  
0 0 6 2 0  P R I N T  
0 0 6 3 0  O N  G 1  G O  T O  6 4 0 , 7 4  0 , 8 4 0 , 9 4 0 , 1 0 4 0 , 1 1 4 0 , 1 2 4 0 , 1 3 4 0 , 1 4 2 5  
0 0 6 4 0  P R I N T " S A M P L E  N O .  " , " A N A L Y S I S , G P L " , "  R l " ,  "  R 2 " ,  " D I L U T I O N "  
0 0 6 5 0  P R I N T  
0 . 0 6 6  0  R E A D  H  
0 0 6 7 0  I F  H > 1 0 0 0 0  T H E N  1510 
0 0 6 8 0  R E A D  X  I , X 2 , D  
0 0 6 9 0  L E T  X  =  F N L C C X l + X 2 ) / 2 0 0 )  
0 0 7  0 0  D A T A  5  0 ,  " 1  0 / 2 9 / 7  3 " ,  " P O T A S S I U M " ,  " E l / 5 9 " ,  " M A i N D Z A K "  
0 0 7 - 0 2  D A T A  U  3 3 4 ,  1  1 . 9 ' 0 ' 2 5  
0 0 7  0 4  D A T A  7 , 2 3 .  2 6 ,  I ,  3 0 , 4 .  1 3 ,  1 , 5 0 ,  2 .  1 ,  1 ,  7 7 ,  I .  9 6 ,  1 ,  1 0 8 ,  1 . 8 1 ,  1 ,  1 4 1 ,  1 . 6 ,  1  
0 0 7 1 0  P R I N T  U S I N G  7 2 0 ,  H ,  C Y * .  0 0  1  +  D )  ,  X  1 ,  X 2 ,  D  
0 0 7 2 0 :  # # # # #  # # # # .  # # # #  # # # . #  # # # . #  # # # # # .  # # #  
0 0 7 3 0  G O  T O  6 6 0  
0 0 7 4 0  P R I N T " S A M P L E  N O . " ,  " A N A L Y S I S , G P L " ,  "  R l " ,  "  D I L U T I O N "  
0 0 7 5 0  P R I N T  
0 0 7  6  0  R E A D  H  
0 0 7 7 0  I F  H  > 1 0 0 0 0  T H E N  1 5 1 0  
0 0 7  8  0  R E A D  X 1 , D  
0 0 7 9 0  L E T  X =  F N L C X l / 1 0 0 )  
0 0 8 0 0  G O S U B  1 4 4 9  
0 0 8 1 0  P R I N T  U S I N G  8 2 0 ,  H ,  C  Y + .  0 0  1  * D )  ,  X I  ,  D  
00820: ##### ####.#### ###.# ######.### 
0 0 8 3 0  G O  T O  7 6 0  
0 0 8 4 0  P R I N T  " S A M P L E  N O . " ,  " A l ^  A L Y S I  S ,  P P M " ,  "  R l "  "  R 2 " , " D I L U T I O  
N "  
0 0 8 5 0  P R I N T  
0 0 8 6  0  R E A D  H  
0 0 8 7 0  I F  H  > 1 0 0 0 0  T H E M  1 5 1 0  
0 0 8 8 0  R E A D  X I , X 2 , D  
0 0 8 9 0  L E T  X = F N L C C X l + X 2 ) / 2 0 0 )  
0 0 9 0 0  G O S U B  1 4 4 9  
0 0 9 1 0  P R I N T  U S I N G  9 2 0 ,  H ,  Y * D , X 1 , X 2 , D  
0 0 9 2 0 :  # # # . #  # # # . #  # # # #  
#.  ## 
0 0 9 3 0  G O  T O  8 6 0  
0 0 9 4 0  P R I N T " S A M P L E  N O .  " ,  " A N A L Y S I S ,  P P M " ,  "  R l "  "  D I L U T I O N "  
0 0 9 5 0  P R I N T  
0 0 9 6 0  R E A D  H  
0 0 9 7 0  I F  H > 1 0 0 0 0  T H E N  1510 
0 0 9 8 0  R E A D  X I , D  
00990 LET X=FNL(X1/100) 
0 1 0 0 0  G O S U B  1 4 4 9  
0 1 0 1 0  P R I N T  U S I N G  1 0 2 0 ,  H ,  Y * D , X 1 , D  
01020: ##### ##(?##.##(? ###. # *»* 
01030 G O  T O  960 
0 1 0 4 0  P R 1 N T " 5 A M P L E  N O .  " L ,  " A N A L Y S I  S ,  P C T .  "  A V G .  R " ,  " D I L U T I O N " ,  " 5 P L ,  W G T  




0106 3 head H ' 
0 1 0 7 0  I F  H > 1 0 0 0 0  T H E N  1 5 1 0  
0 1 0 8 0  R E A D  X I , X 2 J D , K  
0 1 0 9 0  L E T  X = F N L < ( X l + X 2 ) / 2 0 0 )  
0 1 1 0 0  G O S U B  1 4 4 9  
0 1 1 1 0  P R I N T  U S I N G  1  1  2 0 ,  H ,  ( Y * D ) / (  1 0 + K ) ,  ( X l  +  X 2 ) / 2 ,  D , K  
01120: ##### ####. #### Më»*ëU .-4ëë*§ë4 
0 1  1 3 0  G O  T O  1 0 6 0  '  
0 1 1 4 0  P R I N T  " S A M P L E  N O .  * % " A N A L Y S I S j P C T » " > -  R " ,  " D I L U T I O N " ,  " S P L .  W G T .  "  
0 1  1 5 0  P R I N T  
0 1  1 6 0  R E A D  H  
0 1  1 7 0  I F  H  >  1 0 0 0 0  T H E N  1 5 1 0  
@ (  R E A D  X 1 , D , K  
0 1 1 9 0  L E T  X = F N L C X I / 1 0 0 )  
0 1 2 0 0  G O S U B  1 4 4 9  
0 1 2 1 0  P R I N T  U S I N G  1 2 2 0 ,  H ,  C Y * D ) /  C  1  0 + K > /  X Ï  ,  D > K  
01220: ##### ####.#### ###.# #####•### ###.## 
# 
0 1 2 3 0  G O  T O  1 1 6 0  
0 1 2 4 0  P R I N T  " S A M P L E  N O . " ,  " A N A L Y S I S ,  P P M " , "  A V G .  R " ,  " D I L U T I O N " ,  " S P L .  W G T .  
0 1 2 5 0  P R I N T  
0 1 2 6 0  R E A D  H  
0 1 2 7 0  I F  H > 1 0 0 0 0  T H E N  1 5 1 0  
0 1 2 8 0  R E A D  X 1 , X 2 , D , K  
0 1 2 9 0  L E T  X = F N L C C X l + X 2 ) / 2 0 0 5  
0 1 3 0 0  G O S U B  1 4 4 9  
0 1 3 1 0  P R I N T  U S I N G  1 3 2 0 ,  H ,  C Y + D *  1  0 0 0 > / K ,  < X I + X 2 > / 2 ,  D , K  
0 1 3 2 0 ;  # # # # #  # # # # # # . # # # #  # # # - # #  # # # . # # #  
0 1 3 3 0  G O  T O  1 2 6 0  
0 1 3 4 0  P R I N T  " S A M P L E  N O . " ,  " A N A L Y S I S ,  P P M " ,  "  R " ,  " D I L U T I O N " ,  " S P L .  W G T . "  
0 1 3 5 0  P R I N T  
0 1 3 6 0  R E A D  H  
0 1 3 7 0  I F  H >  Î 0 0 0 0  T H E N  1 5 1 0  
0 1 3 8 0  R E A D  X I ,  D , K  
0 1 3 9 0  L E T  X = F N L ( X 1 / 1 0 0 )  
0 1 4 0 0  G O S U B  1 4 4 9  
0 1 4 1 0  P R I N T  U S I N G  1 4 2 0 ,  H ,  C  Y * D *  1  0 0 0  ) / K ,  X 1  , ' D ,  K  
0 1 4 2 0 :  # # # # #  # # # # # # . # # # #  # # # .  #  # # # # # # . # # # '  # # # .  
# # #  
0 1 4 2 1  G O  T O  1 3 6 0  
0 1 4 2 5  R E A D  K , W 1  
0 1 4 2 6  T = K * W 1 * 1 0  
0 1 4 2 7  P R I N T " P C T .  E L T .  =  " ; K ,  " S P L .  U T .  =  " ;  W l ,  " M G  E L T .  I N  S P L .  =  " ; T  
0 1 4 2 8  P R I N T  
0 1 4 2 9  P R I N T  
0 1 4 3 0  L E T  M I  =  0  
0 1 4 3 1  P R I N T " T I M E ( .  0 1 H R ) " ,  " L O G E  P C T .  R M N G " ,  "  P C T . R M N G . " , "  M G . R M V D . " , "  
D I L U T I O N "  
0 1 4 3 2  P R I N T  
0 1 4 3 4  R E A D  H  
0 1 4 3 5  I F  H > 7 0 0 0 0  T H E N  1 5 1 0  
0 1 4 3 6  R E A D  X I ,  D  
0 1 4 3 7  I F  A 1  =  2  T H E N  1 4 3 9  
0 1 4 3 8  L E T  X  =  F N L C X l / 1 0 0 )  
0 1 4 3 9  L E T  X = X l  
0 1 4 4 0  G O S U B  1 4 4 9  
0 1 4 4 2  L E T  M l  =  M l  +  Y + D  
0 1 4 4 3 L E T  M 2  =  ( T - M H / T  
0 1 4 4 4  P R I N T  U S I N G  1 4 4 5 ,  H ,  L 0 G C M 2 ) ,  M 2 ,  Y * D ,  D  
01445:###^## ###.##### ###.#### 
0 1 4 4 8  G O  T O  1 4 3 4  
0 1 4 4 9  L E T  X 0 = » l  
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B-l-l  (contM). 
0 1 4 5 0  L E T  - Y = 0  • •  '  
0 1 4 6 0  F O R  J =  1  T O  R 5  >  
0 1 4 7 0  L E T  Y = Y + X 0 * B ( J )  
0 1 4 8 0  L E T  X 0 = X * X 0  
0 1 4 9 0  M E X T  J  
0 1 5 0 0  R E T U R N  
0 1 5 1 0  P R I N T  
0 1 5 2 0  L E T  5 = 0  
0 1 5 3 0  F O R  I  =  2  T O  N 9  
0 1 5 4 0  L E T  S  =  S  +  D ( I , 3 )  
0 1 5 5 0  N E X T  I  
0 1 5 6 0  L E T  M  =  I N T C < S / C N 9 - 1 ) > + . 5 )  
0 1 5 7 0  I F  M  =  0  T H E N  1 6 0 0  
0 1 5 8 0  P R I N T  " P E R C E N T  R E L A T I V E  S T A î J D A R D  D E V I A T I O N  =  M  
0 1 5 9 0  G O  T O  1 0 0  
0 1 6 0 0  P R I N T  " P E R C E N T  R E L A T I V E  S T A N D A R D  D E V I A T I O N  =  1 "  
0 1 6 1 0  G O  T O  1 0 0  
0 1 7 9 9  D A T A  9 9 9 9 9  
0 2  1 0 0  F O R  J = 3  T O  1  S T E P  - 1  
0 2 1 1 0  I F  J > C N 9 / 2 )  T H E N  2 2 3 0  
0 2 1 2 0  L E T  D 9 =  J  
0 2 1 3 0  G O  S U B  2 3 1 0  
0 2 1 4 0  L E T  V 9  =  S 9 / ( N 9 - D 9 - 1 )  
0 2 1 5 0  P R I N T  " D E G R E E ^ " ;  D 9 ^  "V A R I A N C E  = " ; V 9  
0 2 1 6 0  L E T  J 0 = J  
0 2 1 7 0  P R I N T  " C O E F F I C I E N T S : "  
0 2 1 8 0  F O R  1 = 1  T O  J 0 4 -  1  
0 2 1 9 0  P R I N T  Y d ,  I ) ;  
0 2 2 0 0  L E T  C (  1 ,  J )  =  Y d ,  1 )  
0 2 2 1 0  N E X T  I  
0 2 2 2 0  P R I N T  
0 2 2 3 0  N E X T  J  
0 2 2 4 0  P R I N T  " W H I C H  D E G R E E  D O  Y O U  W A N T " ;  
0 2 2 5 0  I N P U T  J  
0 2 2 6 0  L E T  R 5 = J + 1  
0 2 2 7 0  F O R  I  =  1  T O  J + l  
0 2 2 8 0  L E T  B C D  =  C C I , J )  ,  .  
0 2 , 2 9 0  N E X T  I  
0 2 3 0 0  R E T U R N  
0 2 3 1 0  M A T  Z  =  Z : E R ( 2 * ( D 9 +  1  1 )  
0 2 3 2 0  M A T  W  =  Z E R ( D 9 + 1 , 1 )  
0 2 3 3 0  L E T  2  C 1 ,  1 )  =  N 9  
0 2 3 4 0  F O R  1 9 = =  1  T O  N 9  
0 2 3 5 0  L E T  X 9  =  D d 9 ,  1  )  
0 2 3 6 0  L E T  Y 9 = D d 9 , 2 )  
0 2 3 7 0  F O R  J 9 = 2  T O  2 * ( D 9 + 1 )  
0 2 3 8 0  L E T  ^ ( J 9 ,  1  )  =  Z < J 9 . ,  1  )  +  X 9  
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6-1-2.  A typical printout from the multioption laboratory program. 
S T A M D À R D U A T I O W  D A T A  
R1 
4 .  9  
10. 1 
1 4 . 9  
1 9  V  7  
2 5  
3 0 .  1  
3 4 .  3  
3 9 .  3  
4  3 .  5  
• D E G R E E =  3  
C O E F F I C I E N T S  
- 1 .  1 7 0 S 3 E - 2  
D E G H E E =  2  
C O E F F I C I E N T S  
- 1 . 2 A 8 1 2 E - 2  
a:GREE= 1 
C O E F F I G I E M T S :  
- I . 9 2 0 S 1 E - 2  0 .  1 9 9 3 0 4  
m i C H  D E G R E E  D O  Y O U  W m T  
R 2  
0 
5 .  5  
10.  1  
1 5 . * 7  
2 0 .  5  
2 5  
3 0 . 9  
3 5 . ' 6  
4  1 . 7  
4  6  . "  7  
V A R I A I S )  C E  
0 .  1 9 8 0 2 2  
V A R I A N C E  
0 .  1 9 8 3 0 5  
VARIANCE 









=  , 2 .  1 7 9 5 4 E - 3  
8 5 3 4 4 E - 5  - 2 . 4 3 5 4 1 E - 7  
' 1 . S Ô 8 5 9 E - 3  
.  2 0 3 8 8 E - 5  
1 . 6 5 5 3 5 E - 3  
? 2  
A B S O R B / T R A N S  A i J A L Y S I  S  D I F F E R E N C E  P C T .  D I F F .  
O B S E R V E D  C A L C U L A T E D  
0 .  0 0 0 0  0 . 0 0 0 0  - 0 .  0 1 2  - 0 . 0 1 2  
5 . ' 2 0 0 0  1 V 0 0 0 0  1 . 0 1 9  ' 0 V 0 Î 9  1 . 9 3 0  
1 0 .  1 0 0 0  2 . ' 0 0 0 0  1 . - 9 9 3  - 0 V 0 0 7  -  G V  3 6  7  
1 5 . 3 0 3 0  3 . ' 0 0  0 0  3 V 0 2  7  0 . - 0 2 7  " 0 V 8 9 2  
2 0 . 1 0 0 0  4 . ' 0 0 0 0  3 . *  9 8 2  - 0 V 0 1 S  - 0 V 4 4 1  
2 5 . 0 0 0 0  5 V 0 0 0 0  •  4 . 9 5 9  - 0 . - 0 4 1  - S V S 2 1  
3 0 .  5 0 0 0  6 . 0 0  0 0  6 . "  0 5 6  0 V 0 5 6  0 V 9 3 9  
3 4 . 9 5 0 0  7 . 0 0 0 0  6 .  9 4 5  - 0 V 0 5 5  - 0 V 7 3 3  
4 0 / 5 0 0 0  S V 0 0 0 0  8 . ' 0 5 5  ' 0 V 0 5 5  0 V 6 8 8  
4 5 . 1 0 0 0  9.0000 8.976 - 0 V 0 2 4  - 0 V 2 6 8  
D A T E  -  1 0 / 2 3 / 7 3  
D E T E R T i l N A T l O N  O F  S O D I U l l  
S P E C I M E I ^ J  - L C 1 6 0  A I s I A L Y S T  -  M A N D Z A K  
A N A L Y S I S  O F  U N K l ' J O W N S  
P C T .  E L T .  =  1 .  8 6  6  S P L . U T . "  6 .  8 4 9 9  M G  E L T .  I N  S P L  
1 6 5 . 1 3 9  
T I M E C .  0 1 H R )  LOGE PCT.RWNG PCT. RING. MG.RMVD. DILUTION 
12 
2 3  
4 0  
5 0  
7 5  
9 5  
116 
1 4 0  
1 6 4  
1 9 6  
2 2 9  
2 6 4  
3 1 4  
3 6 4  
4 1 4  
464 
—  0 . 0 0 0 7  4  
- e V 0 0 1 2 6  
- 0 V 0 0 i 7 7  
- 0 . ' 0 0 1 9 S  
- 0 V 0 0 2 3 5  
- 0.00261 
- 0 . ' 0 0 2 9 8  
- 0 V 0 0 3 3 6  
- 0 V 0 0 3 S 1  
- 0 . "  0 0 4 2 7  
- 0 V  0 0 4 9 5  
- 0 . *  0 0 5  7  5  
- 0 V 0 0 6 5 1  
- e V O 0 7 2 5  
- 0 V 0 0 6 1 2  
- 0 V 0 0 9 0 0  
0 .  9 9 9 2 6  
3 V 9 9 3 7 5  
0 .  9 9 8 2 3  
0 V 9 9 S 0 3  
0 V 9 9  7 Ô 6  
0 V 9 9 7 4 0  
0 . " 9 9 7 0 2  
0 V  9 9 6 6 5  
0 V 9 9 6 1 9  
0 . 9 9 5 7 4  
0 V 9 9 5 0 6  
0 . * 9 9 4 2 7  
0 . ' 9 9 3 5 1  
0 V 9 9 2 7 7  
0 - 9 9 1 9 2  
0 V 9 9  1 0 4  
0 .  1 2 2 5  
0 V 0 8 4 7  
0 V 0 3 4 7  
0 V 0 3 4 1  
g V 0 & 0 9  
0 V 0 4 5 0  
0 - . * û 6 1 9  
0 V G 6 1 9  
0 V 0 7 4 8  
. " 0 7 4 8  
•  1  1 2 6  
* 1 3 0 4  
' 1 2 5 5  
0 " . *  1 2  1  5  
0 V 1 4  1 4  
0 V 1 4 A 4  
0." 
&'.• 
0 V  
0 V  
0 . 0 5 0 0  
0 V 0 5  0 0  
0 V 0 5 0 0  
0 . ' 0 5 0 0  
0 . ' 0 5 0 0  
0 V 0 5 0 0  
0 . ' 0 5 0  0  
0 V 0 5 0 0  
0 . ' 0 5 0 0  
S V 0 5 0 0  
0 " . ' O 5 0  0  
0 ' . * O 5  0 0  
0 V  0 5  0 0  
0 V 0 5 0 0  
0 . * 0 S 0 0  
0 V 0 5 0 0  
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B-1-2 (cont'd). 
515 - 0 V 0 0 9 9 0  '0V99015 0 V 1 4 7 4  0V0500 
5 6 5  - 0 V S 1 S 8 2  3 V 9 3 9 2 4  0 V 1 5  0 3  s v s s s a  
6 1 6  - 0 V G 1 1 8 2  S V 9 8 S 2 5  0 . "  1 6 4 3  0 V 0 5 0 0  
6 6 9  - 0 .  0  1 2 8 4  0 V 9 3 7 2 4  0 V 1 6 6 3  0 V 0 5 0 0  
7 1 6  - 0 . 0 1 3 8 4  0 . "  9 3 6 2 6  0 V 1 6 2 3  0 V 0 5 0 0  
7 6 6  — 0 * 0 1 4 8 4  0 . ' 9 S 5 2 7  0 . 1 6 3 3  S V 0 5 S 0  
8 6 1  - 0 V 0 1 5 9 3  0 V 9  3 4 1 9  GV1772 0 V 0 5  0 0  
9 5 9  - 0 . ' 0  1 7  2 5  G V 9 3 3 G 9  0 . "  1 3 2  2  0 V 0 5 0 0  
1 0 6 4  - 0 V 0  1 3 2 5  0 V 9 3 1 9 2  0 .  1 9 4  1  e V 0 5 G 0  
1 1 6 3  - 0 V 0  1 9 7 4  "  0 . ' 9 8  0 4 5  0 V 2 4 2 0  0 V 0 5  0 0  
1 2 6 3  - 0 V 0 2 1 S 6  0.'97S97 gr.'2450 0 V 0 5 0 0  
1461 - 0 V 0 2 2 6 3  0 V 9 7 7 5 7  0 V 2  3 0 0  0 V 0 5  0 0  
2 1 5 9  - 0 V 0 2 4 Ô 3  0 - 9 7  5 7  0  0V30S8 0 V 0 5  0 0  
2619 - 0 . ' 0  2 6  1 7  0 . "  9  7  4  1 7  0'. '2539 -  0 V 0 5 0 0  
2851 - 0 V 0 2 7  0 6  0 V 9 7  3 3 3  0 V 1 4 2 4  0 . ' 0 5 0 0  
3 2 5 6  - 0 V 0 2 3 3 9  0 V 9 7 2 0  1  0 V S 5 0 0  
3 6 4 6  - 0 V 0 3 0 S 2  0 V 9 7 Û 4 2  0V261$ 0 V 0 5 S 0  
4 7 8 1  - 0 V 0 3 2 7 3  GV96763 0V4288 0 V 0 5 0 0  
5 2 3 6  - 0 V 0 3 3 9 3  0 V 9 6 6 6 7  0  V  1 9  1 2  0 / 0 5 0 0  
5 9 2 9  - ' 0 V 0 3 5 4 0  0 V 9 Ô 5 2 2  0 . ' 2 3 9  0  0 V 0 5 0 0  
7076 - 0 V 0 3 S 5 7  0 . ' 9 6 4 0 9  0 V  1 3 6 2  0 V 0 5 0 0  
7 7 4 6  - • 0 V 0 3 S 2 3  0 V 9 6 2 4 4  0 V 2 7 2 9  0 V 0 5 0 0  
8 3 8 7  " - 0 V 0 3 9 7 Ô  0 V 9 6  1 0 2  0 V 2  3 4  0  0 V 0 5 0 0  
9 5 4 7  - 0 V 0 4 2 0 S  0 V 9 5 S 3 0  0 V 3 6  7  7  0 V 0 5  0 S  
. 1 0 8 2 3  - 0 V 0 4 4 4 9  0 V 9 5 6 4 9  0.3817 0 V  0 5  0 0  
i  1 8 7 5  - 0 . - 0 4 6 9 2  0 V 9 5 4 I ?  0.38A7 • 0 V 0 5  0 0  
1 2 9 1 6  - 0 V 0 4 9 2 I  0 V  9  5  1 9  S  0 V 3 6 i B  0 V 0 5  0 0  
1 4 3 9 9  .  - 0 V 0 5 2 3 3  0 V 9 4 9 0 2  0 V 4 8 S 9  0 V 0 5 0 0  
1 . 5 5 1 5  - 0 ^ 0 5 4 6 0  0 V 9 4 6 S 6  0 V 3 5 5 8  0 V 0 5 0 0  
1 6 6 3 6  - 0 V 0 5 Ô 7 7  0 . "  9 4 4 8 1  0 V 3 3 S S  0 V 0 5  0 0  
1 7 9 7 2  - 0 V 0 5 9 6 2  0 . ' 9 4 £ I £ - 0 V 4 4 3 8  0 V  0 5  0 0  
1 9 3 8 5  - 0 V 0 6 2 6 3  0 V 9 3 9 2 9  0 V 4 6  7 8  0 V  0 5  0 0  
2 0 3 3 3  - 0 V 0 6 4 6 0  0 V 9  3 7  4 4  0V3058 0 V 0 5 0 0  
2 1 6 2 6  - 0 . ' 0 6 7  5 8  0 V 9  3 4 6 6  0 V 4 5 9 8  0 V 0 5 S 0  
P E R C E N T  R E L A T I V E  STANDARD D E V I A T I O N  =  1 
L I 3 T N H  1 7  3 0 -  1 7 9 9  
1 7 0 0  D A T A  1 0 ,  2,9,  2,  "10/23/73", " S O D I U M " ,  "LC160", "HANDZAK" 
1 7  0 2  D A T A  0 ,  " 0 ,  0 ,  4 .  9 , " 5 .  5 ,  1 ,  1  3 .  ' 1 ,  1  0 .  1 ,  2 ;  1 3 .  9 ,  1  5 ; ' 7 7  3 ,  1 9 .  7 ,  2 0 .  5 , 4  
1 7  0 4  D A T A  2 5 , 2 5 ,  5 , "  3 3 .  " I ,  3 0 .  9 ,  6 ,  3 4 .  3 ,  3 5 .  6 , 7 , 3 9 .  3 , ' 4 1 .  7 ,  3 ,  4 3 . 5 , 4 6 .  7 ,  9  
j706 DATA 1.666,8:8499 '  '  '  
1 7 0 8  D A T A  12, 1 2 .  4 , .  0 5 ,  2 3 ,  8 .  6 ,  .  0 5 ,  4 0 ,  8 .  6 ,  .  0 5 ,  5  0 ,  3 .  5 ,  .  0 5 ,  75, 6.  2,  .05 
1 7 1 0  D A T A  9 5 ,  4 .  4 ,  .  0 5 ,  1 1 6 ,  6 . ' 3 ,  . ' 0 5 ,  140, 6.3," .  0 5 ,  1 6 4 ' , ' 7 ' . ' 6 ,  .  0 5 ,  ' 1 9 ' 6 ,  T . ' 6 ,  .  0 5  
1712 D A T A  2 2 9 ,  1 1 .  4 ,  .  05,264,'  13."2,  .  0 5 ,  3  r4,' I ' S .  7 ' ,  .  0 5 ,  3 6 4 ,  1 2 .  3 ,  .  0 5  
1 7 1 4  D A T A  4 1 4 ,  1 4  . ' 3 ,  . ' 0 5 ,  4 6 4 ,  1  4 . ' 6 , ' .  0 5 ,  5  1  5 ' ,  1  4 ' . ' 9 , ' . ' 0 5 ,  5 6 5 ' ,  1  5 ' . ' 2 ' , 0 5  
1 7 1 6  D A T A  6 1 6 ,  1 6 . ' 6 , . " 0 5 , 6 6 9 ,  1 6 . ' 8 , ' . ' 0 5 , 7 l 6 ,  1 6 " . ' 4 , . " 0 5 '  "  "  
1 7 1 7  D A T A  7 6 6 ,  1 6 . ' 5 , . ' 0 5 , 8 6 1 ,  1 7 " . ' 9 , ' . ' 0 5 '  .  "  "  
1 7 1 8  D A T A  9  5 9 ,  1 8 . ' 4 ,  . ' 0 5 ,  1  0 6 4 ,  1 9 .  ' 6 , ' .  0 5 ,  1  1 6 3 ,  2 4 .  4 ,  .  0 5 ,  1 2 6  3 ,  2 4 .  7 ,  .  0 5  .  
1 7 2 0  D A T A  1 4 6 1 , 2 3 .  2 , ' .  0 5 ,  2  1 5 9 ,  3 1 . 1 , ' .  0 5 ,  2 6  1 9 ,  2 5 . ' 6 ' , ' .  0 5 ,  2 8 5 1 ,  l ' A .  4 ' , ' .  0 5  
1 7 2 2  D A T A  3 2  5  6 ,  2  1 . ' 6 ,  . ' 0 5 ,  3 6 4 6 ,  £ 6 " .  4 , ' . ' 0 5 ' ,  4 7  8  1 ,  4  3 ' . '  1 , ' . ' 0 5 ,  5 2 8 6 ,  1  9 ' . ' 3 , ' . ' 0  5  
1 7 2 4  D A T A  5 9  0 9 ,  2 4 .  1 , ' .  0 5 ,  7 0 7 6 ,  I  S . ' o ,  . ' 0  5 ,  7 7  4 6 ,  2 7 .  5 ,  . ' 0 5 ,  8 3 8  7 ,  2 3 . ' 6 ,  . ' 0 5  
1 7  2 6  - D A T A  9 5 4 7 ,  3 7 ,  .  0 5 ,  1 0  8 2  3 ,  3 8 .  4 ,  .  0 5 ,  1  1  8 7  5 ,  3 8 .  5 ,  V 0 5 ,  1  2 9  1 6 ,  3 6 .  4 , ' .  0 5  
1 7 2 8  D A T A  1 4 3 9  9 ,  4 9 .  1 ,  .  0 5 ,  1 5 5 1 5 ,  3 5 .  8 ,  . 0 5 ,  1 6 6 3 6 , " 3 ' 4 . '  1 ,  .  0 5 ,  1 7 9 7 2 , ' 4 4 . ' 6 ,  .  0 5  
1 7 3 0  D A T A  1 9 3 8 8 , 4 7 , . 0 5 , 2 0 3 3 3 , 3 0 . 5 ' , ' . 0 5 , 2 1 6 2 6 , 4 6 . 2 " , ' . "  "  
1 7 3 2  D A T A  9 9 9 9 9  '  "  "  "  '  
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B-2-1.  Acid dissolution conversion program. 
0 0 0 1 0  P R I N T  ~  "  "  
0 0 0 2 0  P R I N T  
0 0 0 5 0  P R I N T  
0 0 0 6 0  D I M  V  C 1 )  
0 0 0 7 0  R E A D  V , D $ ,  E 5 ,  S S , A S  
0 0 1 0 0  P R I N T  " D A T E  -  D $  
0 0 1 1 0  P R I N T  " D E T E R M I N A T I O N  O F  E $  
0 0 1 2 0  P R I N T  " S P E C I M E N  -  S ï ,  " ^ J i ^ Y S T  -  " / A S  
0 0 1 3 0  P R I N T  
0 0 1 4 0  P R I N T  
0 0 1 5 0  P R I N T  " A N A L Y S I S  O F  U N K N O W N S "  
0 0 1 6 0  P R I N T  
0 0 1 7 0  R E A D  K , W 1  
0 0 1 8 0  L E T  T  =  K * U 1 * 1 0  
0 0 1 9 0  P R I N T  " P C T . E L T .  =  " J K ,  " S A M P L E  W T .  =  " ; U 1  
0 0 2 0 0  P R I N T  " M G  E L T .  I N  S A M P L E  =  T  
0 0 2 1 0  P R I N T  
0 0 2 2 0  P R I N T  
0 0 2 3 0  L E T  M l  =  0  
0 0 2 4 0  P R I N T " T I M E ( .  0  I H R ) " ,  " L O G E  P C T .  R M N G .  "  P C T . R M N G . " ,  "  M G . R M V D .  
"  D I L U T I O N "  
0 0 2 9 0  R E A D  H , P ,  D  
0 0 3 0 0  I F  H > 7 0 0 0 0  T H E N  8 0 0  
0 0 3 0 5  L E T  M 3  =  ( P + D * V ) / 1 0 0 0  
0 0 3 1 0  L E T  M l  =  M I  +  M 3  
0 0 3 2 0  L E T  M 2  =  ( T - M D / T  
0 0 5 0 0  P R I N T  U S I N G  6 0 0 ,  H ,  L O G  ( M 2 ) ,  M 2 >  M 3 >  D  
00600 : ###### ###. ##### ##.#### #«!##.#### ##.## 
# #  '  
0 0 6 0 1  G O  T O  2 9 0  ,  
0 2 3 9 0  L E T  X 9 = X 9 * D ( 1 9 , 1 )  
0 2 4 0 0  N E X T  J 9  
0 2 4 1 0  L E T  X 9 = 1  
0 2 4 2 0  F O R  J 9 = 1  T O  D 9 + 1  .  
0 2 4 3 0  L E T  V C J 9 , 1 ) = V C J 9 , 1 > + X 9 * Y 9  
0 2 4 4 0  L E T  X 9 = X 9 + D ( I 9 , I )  
0 2 4 5 0  N E X T  J 9  
0 2 4 6 0  N E X T  1 9  —  
0 2 4 7  0  M A T  V = Z E R C D 9 +  U D 9 + I >  
0 2 4 8 0  F O R  1 9 = 1  T O  D 9 + 1  
0 2 4 9 0  F O R  J 9 = 1  T O  D 9 + 1  
0 2 5 0 0  L E T  V ( I 9 , J 9 ) = Z ( I 9 + J 9 - 1 , 1 )  
0 2 5 1 0  N E X T  J 9  ^  
0 2 5 2 0  N E X T  1 9  
0 2 5 3 0  M A T  X  =  Z E R ( D 9 + 1 , D 9 + 1 )  
0 2 5 4 0  M A T  X  =  I N V ( V )  
0 2 5 5 0  M A T  Y  =  Z E R ( D 9 +  1 ,  1  )  
0 2 5 6 0  M A T  Y  =  X + W  
0 2 5 7  0  L E T  S 9  =  0  
0 2 5 8 0  F O R  1 9 = 1  T O  N 9  
0 2 5 9 0  L E T  X 9 = 1  
0 2 6 0 0  L E T  D ( I 9 , 3 )  =  0  
0 2 6 1 0  F O R  J 9 = 1  T O  D 9 + 1  
0 2 6 2 0  L E T  D ( I 9 , 3 ) = D ( I 9 , 3 ) + X 9 * Y ( J 9 , 1 )  
0 2 6 3 0  L E T  X 9 = D C I 9 , I > + X 9  
0 2 6 4 0  N E X T  J 9  
0 2 6 5 0  L E T  D ( I 9 , 4 ) = D ( I 9 , 2 ) - D { 1 9 , 3 )  
0 2 6 6 0  L E T  S 9 = S 9 + D C I 9 , 4 ) T 2  
0 2 6 7 0  N E X T  1 9  
0 2 6 8 0  R E T U R N  
09999 EWD ,  
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B-2-2.  A typical printout from the acid dissolution conversion program. 
D A T E  -  1 0 / 1 7 / 7 3  
D E T E P . M I N A T I O N  O F  POTASSIUM 
S P E C I M E ! > I  - L C I 6 0  ANALYST -  MANDZAK 
/NALYSIS O F  UN MOWN S 
P C T . E L T . =  2 . 5 4  S P L . W T . =  8 . 8 4 9 9  M G  E L T .  I N  S P L  
2 2 4 . 7 8 7  
T I M E < .  0 1 H R )  L O G E  P C T . R r - I ^ J G  P C X .  R M N G .  M G .  R l - i V D .  D I L U T I O N .  
1 2  - 0 . 0 1 3 0 0  0 .  9 8 7 0 8  ^  2 . 9 0 3 8  0 . 5 0 0 0  
2 3  - 0 . 0 1 4 3 1  0 .  9 8 5 8 3  0 / 2 8 9 3  0 . 0 5 0 0  
4 0  - 0 .  0  1 5 8 1  0 . 9 8 4 3 1  0 . 3 3 2 7  0  . .  0 5 - 0 0  
5 0  - 0 . 0 1 6 9 3  0 . 9 8 3 2 2  0 / 2 4 6 8  0 . 0 5 0 0  
7 5  - 0 . 0 1 8 2 1  0 .  9 8 1 9 6  0 - 2 8 2 3  0 . 0 5 0 0  
9 5  _  - 0 . 0  1 9  1 7  0 . 9 8  1 0  1  0 / 2  1 2 9  0 . 0 5 0 0  
1  16 - 0 . 0 2 0 2 9  0 . 9 7 9 9  1  0 / 2 4 6 8  0 / 0 5 0 0  
1 4 0  - 0 . 0 2 1 4 9  0 .  9 7 8 7 4  0 / 2 6 4 3  0 . 0 5 0 0  
1  6 4  - 0 .  0 2 2 8 1  0 . 9 7 7 4 5  0 .  2 9 0 4  0 / 0 5 0 0  
1 9 6  - 0 . 0 2 4 6 3  0 .  9 7 5 6 7  0 / 3 9 8 7  0 / 0 5 0 0  
2 2 9  - 0 , .  0 2 6  3 4  0 .  9 7 3 5 2  0 / 4  8 4 7  0 / 0 5 0 0  
2 6 4  - 0 .  0 2 9  I  I  0 / 9 7  1 3 1  , , 0 .  4 9 6 5  . 0 - ,  0 , 5  0 , 0  
3 1 4  - 0 .  3 3 2 1 2  0:96639 0 .  6 5 5 1  0 / 0 5 0 0  
3 6 4  - 0 .  0 3 5  1 9  0 . ' 9 6 5 4 2  0.6688 0 / 0 5 0 0  
4 1 4  - 0 .  0 3 8  I S  0 . 9 6 2 6 2  0 / 6 2 9  7  0 . 0 5  0 0  
4 6 4  - 0 . 0 4 0 9 1  0 . 9 5 9 9 2  0/6063 0 . 0 5 0 0  
5 1 5  - 0 .  0 4 3 4 9  0 .  9 5 7 4 4  0 / 5 5 6 3  0 . 0 5 0 0  
5 ' 6 5  - 0 . 0 4 5 9 6  0. 95508 0 / 5 3 1 8  0 . 0 5 0 0  
6  1 6  - 0 . 0 4 8 3 8  0 . 9 5 2 7 7  0 .  5  1 9 0  0 . - 0 5 0 0  
6 6 9  - 0 . 0 5 0 7 9  0 . 9 5 0 4 8  0 . 5 1 5 8  0 . 0 5 0 0  
7 1 6  - 0 . 0 5 2 7 4  0 . 9 4 8 6 3  0 . 4 1 4 9  0 .  0 5 0 0  
7 6 6  - 0 . - 0 5 4 6 5  0 . 9 4 6 8 1  0 . 4  0 8 4  0 / 0 5 0 0  
8 6 1  - 0 - 0 5 7 9 4  0 . ' 9 4 3 7  1  0 .  6 9 7 3  0 . 0 5 0 0  
9 5 9  - 0 . 0 6 0 8 9  0 . 9 4 0 9 2  0 . 6 2 6 5  0 / 0 5  0 0  
1 0 6 4  - 0 - 0 6 3 7 9  0 .  9 3 8 2 0  0 . 6 1 1 7  0 / 0 5 0 0  
1  1 6 3  -  0 .  0 6 6 4 8  0 .  9 3 5 6 8  0 .  5 6 7 0  0 / 0 5 0 0  
1 2 6 3  - 0 . 0 6 8 8 7  0 .  9 3 3 4 5  0 / 5 0 1 9  0 / 0 5 0 0  
1 4 6 1  - 0 .  0 7  1  5 6  0 . 9 3 0 9 4  0 . 5 6 3 8  0 . 0 5 0 0  
2  1 5 9  -  0 *  0 7 6  3 0  0 . 9 2 6 5 4  0 / 9 8 9  1  0 . 0 5 0 0  
2 6  1 9  - 0 . 0 7 8 5 5  0 .  9 2 4 4 5  0 ,  4 6 8 6  0 V 0 5 0 0  
2 8 5 1  - 0 / 0 8 0 0 4  0 . 9 2 3 0 8  0 / 3 0 9 9  0 / 0 5 0 0  
3 2 5 6  - 0 , 0 8 1 7 2  0 . ' 9 2  1 5 3  0 / 3 4 6  3  0 / 0 5 0 0  
3 6 4 6  - 0 . 0 8 3 2 1  0 . 9 2 0 1 5  0 . 3 0 9 9  0 . 0 5 0 0  
4 7 8 1  - 0 . 0 8 5 4 0  0 .  9 1 8 1 4  0 / 4 5 2 5  0 / 0 5 0 0  
5 2 8 6  .  - 0 . 0 3 6 2 4  0 V 9  1 7 3 7  0 / 1 7  2 4  0 / 0 5 0 0  
5 9 0 4  - 0 . 0 8 7 0 8  0 . 9 1 6 6 1  0 / 1 7  2 4  0 / 0 5 0 0  
7 0 7 6  - 0 . 0 8 7 7 9  0 . 9 1 5 9 5  0 / 1 4 7  1  0 / 0 5 0 0  
7 7 4 6  - 0 . 0 8 8 7 2  0 . 9 1 . 5 1 0  0 .  1 9 2 1  0 / 0 5  0 0  
8 3 2 7  - 0 . 0 8 9 5 1  0 . 9 1 4 3 8  0 .  1 6 1 4  0 . 0 5  0 0  
9 5 4 7  - 0 . 0 9 0 9 1  0 .  9 1 3 1 0  0 .  2 8 7  1  0 . 0 5 0 0  
1 0 8 2 3  - 0 . 0 9 2 1 3  0 .  9  1 1 9 8  0 . 2 5 1 2  0 .  0 5  0 0  
1  1 8 7 5  - 0 .  0 9 3 2 9  0 .  9  1  0 9 3  0 / 2 3 7 0  0 / 0 5 0 0  
1 2 9 1 6  - 0 . 0 9 4 2 9  0 . 9 1 0 0 2  0 . 2 0 5 3  0 / 0 5 0 0  
1 4 3 9 9  -  0 .  0 9 5 6 7  0 . 9 0 3 7 6  0.2817 0 / 0 5 0 0  
1 5 5 1 5  - 0 . 0 9 6 7 2  0 . 9 0 7 8 1  0 , 2  1 5 1  0 . 0 5 0 0  
1 6  6  3 6  - 0 . 0 9 7 6 2  0 .  9 0 6 8  1 0 / 2 2 3 9  ,  0 . 0 5 0 0  
1 7 9 7 2  ,  - 0 . 0 9 9 0 8  0 .  9 0 5 6 7  0/2555 0 / 0 5 0 0  
1 9 3 8 8  - 0 . 1 0 0 5 6  0 .  9 0 4 3 3  0 . 3 0 1 3  0 . 0 5 0 0  
2 0 3 3 3  - 0 . 1 0 1 3 9  0 .  9 0 3 5 8  0 .  1 6 9  1  0 / 0 5 0 0  
2 1 6 2 6  - 0 # 1 0 2 5 9  0 / 9 0 2 4 9  0 / 2 4 4 6  0 . 0 5 0 0  
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B-2-2 (cont'd).  
L I S T M K  1 7 0 0 - 1 7 9 9  '  " " "  "  -  -  -
1 7 0 0  D A T A  1 2 ,  2,  9 ,  2J " 1 3 /33/73",  " P O T A S S I U i i " ,  " L C  1  6 0 ' V i l . f ù ' J D Z A K "  
1702 p.AT.I 1 . 5 ,  I ,  E ,  6 .  1, 5.  6,  1,  1 I ,  1 1.  3,  2,  I  5 .  E O  i 6 .  4 ,  3 ,  2 S .  2 ,  1  9 .  3 ,  4  
1 7  0 4  D A T A  as, 2  5 ,  5, 3 3. 7 ,  3 1 ,  7 ,  4 8 .  1 ,  4 7 .  6 ,  1 E , " 7 1 .  3V7"b. ' 4 ,  1 5 ,  3 4 .  9 ,  9 5 .  7 ,  2 0  
N56 CIATA 2 .  54,8.9730 
1 7 0 8  DATA 1 3 ,  2 2 .  .  5 ,  S 3 ,  2 8 /  .  S 5 ,  4 2 ,  3 2 ,  .  0 5 ,  5  0 ,  2 4 .  1 ,  .  0 5 ,  7 5 ,  2  7 .  4 ,  .  0 5  
1 7  1  3  D A T A  9 5 , 2 1 ,  . E 5 ,  !  1 6 ,  2 4 .  I ,  .  0 5 ,  1 4 2 , 2 5 .  7 ,  .  G 5 , ' 1 6 4 , ' 2 e .  1 ,  .  3 5 ' , '  1 9 % ,  3 3 .  1 ,  .  0 5  
1 7  1  2  D A T A  229 ,  46 . ' 1 ,  .  35 ,  2D4,"47V2,  .  3 5 ,  314 ;62V 1 ,  .  0 5 ,  3647  Ô3V4J  .  i J 5  
1 7  1 4  D A T A  4 1 4 ,  5 9 .  7 ,  .  0 5 ,  4 6 4 ,  5 7 ' . ' 5 ,  V  S 5 ,  5  1  5 ,  5  2 V  G , ' / 2 S i  5  6 5 ,  5  3 " . ' 5 ,  V  0 5  
1 7  1 6  D A T A  6  1 6 ,  4 9 . ' 3 ,  .  3 5 ,  6  6 9 ,  4 9 ,  .  0 5 , 7 1 6 ,  3 9 .  6 ' , ' .  0 5 ,  7 6 6 ,  2 9 ,  .  0 5 ^ 8 6  1 ,  6 6 .  1 ,  .  0 5  
1 7 1 8  D A T A  9 3 9 ,  5 9 V 4 ,  .  0 5 ,  I  0 6 4 ,  5 B ,  .  0 5 ,  1  1 5 3 , , 3 3 .  3 ,  .  1 0 5 ,  1 2 0 3 ^ 4 7 .  7 ,  .  3 5  "  ' "  
1 7 2  0  D A T A  1 4 6 1 ,  5  3 .  5 7  .  0 5 ,  2  1  5 9 ,  9 4 V  1 ,  .  0 5 ,  2 6  1 9 7 4 4 V 6 ,  .  S 5 ,  2 3 5  1 7 2 5 - ' 9 ,  .  0 5  
1 7 2 2  D A T A  3 2 5 6 ,  3 3  V  3 ,  .  0 5 ,  3 6  4 6 ,  2 9 7  9 ,  V 0 5 ,  4 7  8 1 ,  4 3 V  1 ,  V 0 5 )  5 2  8 6 ,  1  7 V 3 ,  V 0 5  
1 7 2 4  D A T A  5 9 S 9 ,  I  7 .  0 ,  V 0  5 ,  7 S 7  6 ,  1  5 7 .  E 3 ,  7  7 4 6 ,  I  9 .  1 7  .  E 3 ,  G 3 G 7 ,  1 3 .  3 7 .  £ 3  
1 7  2 6  D A T A  9 5 4 7 ,  2 7 V  S ,  V 0 5 ,  1 3 8 2 3 ,  2 4 V 5 ,  .  0 5 ,  1 1  8 7 3 , ' 2 ' 3 .  2 ,  .  0 5 ,  1 2 9 1 6 , ' 2 0 .  3 ,  .  0 5  
1 7 2 6  D A T A  1 4  3 9  9 ,  2  7 .  3 ,  .  0 5 ,  1  5 5  1 5 ,  2 1 .  2 7 .  0 5 ,  1 6 6  3 5 ,  2 2 ,  .  " 0 5 ,  1  7 9 7 2 ,  2 4 .  ' 9 ,  .  2 5  
1 7 3 0  D A T A  1 9  3 6 8 ,  2 9 .  1 , V 0 5 ,  2 0 3 3 3 ,  1 7 7 .  0 5 ,  2 1 6 2 6 ,  2 3 .  9 7  V 0 5 '  ' "  "  
1 7 9 9  D A T A  9 9 9 9 9  "  "  "  ,  "  
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B-3-1.  Deconvolutlon program. 
. 0 0 0  1 0  P R I N T  
0 0 0 2 0  P R I N T  
0 0 0 4 0  R E A D  A , B , S $ , I S , W $  
0 0 0 5 0  P R I N T  " A C I D  D I S S O L U T I O N  D E C O N V O L U t I O N "  
0 0 0 6 0  P R I N T  
0 0 0 7 0  P R I N T  '  /  
0 0 0 8 0  P R I N T  " D A T E  -  V Î  
0 0 0 9 0  P R I N T  " S O I L  -  " S S S J " I O N  -  " ; i $  
0 0 1 0 0  P R I N T  " D E C O N V O L U T I O M  N O .  -  " 5 D S ,  " T E M P E R A T U R E  -  C $  
0 0 1  1 0  P R I N T  
0 0 1 2 0  P R I N T  " E Q U A T I O N  O F  E X T R A P O L A T I O N : Y = " ; A , B , " X "  
0 0 1 3 0  P R I N T  
0 0 1 4 0  P R I N T  
0 0 1 5 0  P R I N T  
0 0 1 6 0  P R I N T "  T I M E  L O G E  P E R C E N T  R E M A I N I N G "  
0 0 1 7 0  P R I N T "  < H R )  O R I G I N A L  E X T R A P O L A T E D  D E C O N V O L V E D  
% "  
0 0 1 8 0  D  =  1 .  -  E X P  ( A )  
0 0 2 0 0  P R I N T  U S I N G  2 8 0 ,  0 , L N  (  1 .  A ^ L N C  1 .  1 .  
0 0 2  1 0  R E A D  T , P  
0 0 2 2 0  I F  T > 9 0 0 0 0  G O  T O  3 2 0  
0 0 2 3 0  L E T  P 2  =  A  +  B * T  
0 0 2 4 0  L E T  X  =  C E X P C P )  -  E X P ( P 2 ) ) / D  
0 0 2 5 0  L E T  Y  =  L N ( X )  
0 0 2 6 0  P R I N T  U S I N G  2 8  0 >  T >  P ,  P 2 >  Y ,  X  
0 0 2 7 0  G O  T O  2 1 0  
00280 : ##'##.## ###-##### f###•### 
0 0 2 9 0  D A T A  -  •  2 4 0 3 0 ^ - .  1  1 0 3 9 ,  " A 2 1 / 8 0 " ,  " I R O N " ,  " 2 " ,  " 8 0 C " ,  " 2 / 1 / 7 4 "  
0 0 2 9 2  D A T A  . 1 0 , 0 6 2  0 1 , . 2  5 , - . 1 3 0 7 3 , . 4 8 , - . 2 0 6 3 1 , 1 . 1 2 , - . 2 9 7 4 0  
0 0 2 9 4  D A T A  1 . 6 5 , 3 8 4 3 4 , 9 9 9 9 9  
0 0 3 2 0  E N D  
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B-3-2.  A typical printout from the deconvolution program. 
ACID DISSOLUTION DECOOTOLUT I O ï l  
D A T E  -  N O V . 1 5 j 1 9 7 3  
S O I L  -  E 3  I  O H  -  K  
DECONVOLUTION NO. -  1 TEMPERATURE - 30 
EeuATio:; OF EXTHAPOLATI C?;: Y = -7.63200E-2 
-9.S0E00E-4 X 
TIME L O G E  P E R C E N T  R E H A I W I K G  
O R I G I N A L  E X T R A P O L A T E D  D E C O Ï i V O L V E D  
- 2  ,  -0 .01537 -3.27825 - 2  ,  51217 
2 7  - 0 . 0  1 S 7 S  - 0  .  I  0 2 2 5  -  ' 2  ,  . 5 4 3 4 9  
4 7  - 0 - 0 2 0 9 9  - 0 .  Î 2 1 4 5  - 2  ,  . 3 6 s ' s e  
6 3  - 0 . 0 2 2 9 9  - 0 - .  1 4 1 6 1  - 2  ,  . 2  1  3 5 4 .  
.90 - 0  . 0 2 5 3 1  - £  .  1  6 2 7 5  - 2  '  . S 7 7 9 5  
l i s  - 0 . 0 2 7 5 4  - 0  .  I  6 9 6  I  -  1  ,  . 9 2  7 2  1  




DATA - . 0 7 6 3 3 ,  -  . 0 0 0 9 6 ,  " E 3 " ,  " X " ,  "  :  " 2 0 " ,  " : ! C U  .  
D A T A S  ,  - .31537,£ 7 , - . 0 1 8  7 S , / !  7 , - . 3 2  0  9 9 , 6 3 , - . 0 2 2 9 9  
DATA 118,7.0 2 7 5 4 ,L / i 6 , - .  0 2 9 7 9 , 9 9 9 9 9  
Elapsed  t ime  (hr)  
100 i5o 
C-I-1-1 .  Extract ion  o f  potass ium from the  Everet t  so i l  a t  60°C.  Sample  1  -  1s t  p lo t .  
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C-I-1-2 .  Extract ion  o f  potass ium from the  Everet t  so i l  a t  60°C.  Sample  1  -
f i r s t  p lo t .  
D A T E  -  1 0 / 2 9 / 7  3  
D E T E P J - I I M A T I O M  O F  P O T A S S I U M  
S P E C I M E N  -  E I / 5 9  A N A L Y S T  -  M A - V D Z A - i  
f i - Î A L Y S I S  O F  U ; ' ] K M O ' . ; ; J S  
P C T . E L T .  =  0 . 7  3 8 5  S A i - l P L E V / T .  =  1  1 . 9 0 2 5  
M O  E L T .  I M  S A T i P L E  = 87 .  9  
T I M E C »  0 1 H H )  L O G E  P C T . R M M G .  P C T .  P J - Î M G .  M G .  P J W D .  D I L U T I O I n I  
7  - 0 .  0 1 3 3 2  .  0 . 9 8 6 8  I . 1 6 3 3  1 .  0 0 0 0  
3 0  - 0 . 0  1  5 7 0  0 . 9  8 4 4  0 .  2 0 6 5  1  .  0 0 0 0  
50  - 0 . 0 1 6 9 2  0 . 9 8 3 2  0 .  1  0 5 0  1 . 0 3 0 0  
7 7  - 0 . 0  f S 0 5  0 . 9 8 2 1  0 . 0 9 8 0  1  .  0 0 0 0  
106  - 0 . 0 1 9  1 0  0 .  9 8 1  1  0 . 0 9 0 5  1  .  0 0 0 0  
1 4 1  - 0 . 0 2 0 0 3  0 . 9 8 0 2  0 .0800  1  .  3 0 0 0  
1 7 5  - 0 . 0 2 0 8 9  0 . 9 7 9 3  0 . 0 7 4 5  1  . 0 3 0 0  
2 0 8  - 0 . 0 2  1 8 9  0 .  9 7 6 4  0 . 3 8 5 5  1  . 0 0 0 0  
2 4 1  - 0 . 0 2 2 8 8  0 . 9 7 7 4  0 . 0 8 5 5  i . 0 0 3 0  
280 - . 0 .  0 2 3 7 3  0 . 9 7 6 5  0 . 0 7 3 0  1 ' .  0 0 0 0  
3 5 3  - 0 . 0 2 4 8 4  0 . 9 7 5 5  0 . 0 9 5 3  1 . 0 0 0 0  
390  -  0 »  3 2 6 0 3  0 .  9 7 4 3  0 .  1 0 6 5  1 . 3 3 0 0  
- 0 . 0 2 7 1 5  0 . 9 7 3 2  0 . 0 9  i  5  i v e s G C  
4 3 ! : ;  - 0 . 0 2 8 1 5  0 .  9 7 2 2  0 . 0 8 5 0  1  .  0 0 0 3  
5 3 0  - £ . 0 2 9 0 1  0 . 9 7  1 4  0 . 0 7 4 0  1 . 0 0 0 0  
5 8 2  - 0 .  0 2 9 9 7  0 .  9 7 0 5  0 . 0 8  1 5  1  . 3 0 3 3  
6 3 0  - 0 .  0 3 1 2 0  0 . 9 6 9 3  0 . "  1 0 5 5  1 . 2 0 0 0  
686  - 0 . 0 3 2 3 9  0 . 9 6 8  I  0 . 1 0 1 0  1 . 0 0 0 0  
7 3 1  - 0 . 0 3 3 5 4  0 .  9 6 7 0  0 . 0 9 8 0  1 .  0 0 0 0  
7 8 1  - 0 . 0 3 4 7 0  0 .  9 6 5 9  0 . 0 9 8 0  1 . 0 0 0 0  
8 3 3  - 0 .  0 3 5 8 7  0 . 9 6 4 8  0 - 1 0 0  0  1 . 0 0 0 0  
8 8 1  - 0 . 0 3 6 9 4  0 . - 9 6 3 7  0 . 0 9 0 0  1 . 0 0 0 0  
9 7 9  - 0 .  0 3 8 4 4  0 . 9 6 2 3  0 . 1 2 7 5  1 . 0 3 0 0  
1 0 8 4  - 0 .  0 4 0 0  1  0 . 9 6 0 8  0 . 1 3 2 5  1 . 0 0 0 3  
1  1 8 3  - 0 .  0 4  1 4 0  0 .  9 5 9 4  0 .  1  1 7 5  1  .  £ 0 0 0  
1 2 7 9  - 0 .  0 4 2 8 0  0 .9561  0 . 1 1 7 5  1 .  0 0 3 0  
1 3 7 6  - 0 . 3 4 5 5 2  0 . 9 5 5 5  0 . 2 2 9 0  1  . 0 0 0 0  
1 5 7 9  - - 0 .  0 4 7  0 5  0 .  9 5 4 0  0 . 1 2 8 5  1  . 0 0 0 0  
1 8 0 1  - 0 . 0 4 8 5 8  0 . 9 5 2 6  0 -  1 2 8 0  1  . ' 0 0 0 0  
2034  - 0 . 0 5 0 6 6  0 . 9 5 0 6  0 .  1  7 4 0  1 . £ 0 0 0  
2 9 8 4  - 0 . 0 5 2 7 3  0 . 9 4 8 6  0 .  1 7 2 5  1  -  0 0 0 0  
3 5 8 1  - 0 . 0 5 4 2 4  0 .  9 4 7 2  0 .  1 2 6 5  1 . £ 0 0 0  
3 9 9  1  - 0 . 0 5 5 8 2  0 . 9 4 5 7  0  .  1  3 - 1  5  1 . 3 0 0 0  
4 4 6 9  - 0 . G 5 7 S 0  0 . 9 4 3 8  0 . 1 6 4 0  1 . 0 0 0 0  
5  0 6  6  - 0 . 0 5 9 5 8  0 . 9 4 2 2  0 .  1 4 8 0  1 . 3 0 0 0  
5 8 5 2  - 0 . 0 6 1 3 4  3 .  9 4 3 5  0 .  1 4 5 5  1 . 0 0 0 3  
6 4 7 2  - 0 .  0 6 3 4 6  0 . 9 3 8 5  0 .  1 7 5 0  '  1 . 0 0 0 0  
6 9 9 4  - 0 .  0 6 5  1'6 0 .  9 3 6 9  0 .  1 4 0 0  1 . 0 0 0 0  
7  376  -  0  « 0 6 C 6 0  0 .  9 3 5 6  G .  1  1 8 5  1  .  0 0 0 0  
8 2 5 7  - 0 . 0 6 9 0 3  0 . 9 3 3 3  0 .  1 9 9 5  1  . 0 0 0 0  
8 7 5 7  . - 0 .  0 7 0 2 6  0 / 9 3 2 2  0 . 1 0 0 5  1 . 0 0 0 0  
9 2 9 0  - 0 .  0 7 2 0 3  0 .  9 3 0 5  0 . 1 4 5 3  1 .  0 0 0 0  
1  0 6 8 9  - 0 .  0 7 5 1 6  0 . 9 2 7 6  0 . 2 5 5 5  !  .  0 0 0 0  
1  1 2 2 7  - 0 .  0 7 6 7 3  0 . 9 2 6 2  0 .  1 2 6 0  1 . 0 0 0 0  
1  1 6 8 2  - 0 . 0 7 8 1 8  0 .9246  0 .  1 2 0 0  1  .  0 0 0 0  
1 2 8 7 2  - 0 .  0 8  1  1 3  0 . 9 2 2 1  0 . 2 4 0 0  1 . 0 0 0 0  
1 3 6 2 3  - G . 0 8 3 0 8  0 . 9 2 0 3  0 . 1 5 8 0  1  .  0 0 0 0  
1  4 0 7 4  - 0 . 0 8 4 5 1  0 . 9  1 9 0  0 .  1  1 5 0  1 .0000  
1 5 3 8 5  - 0 . 3 8 7 7 8  0 . 9 1 6 0  0 . 2 6 4 0  1 .  0 0 0 0  
1 6 3 1 0  - 0 . 0 9 0 0 1  0 . 9 1 3 9  0 .  1 7 9 0  1  . ^ 0 0 0 0  
1 7 6 2 2  - 0 . 0 9 2 9 2  0 . 9 1 1 3  0 . 2 3 4 0  1  . 0 0 0 3  
2 0 0 2 3  - 0 . 0 9 7 4 7  0 . 9 0 7 1  0 . 3 6 3 0  1 . 0 G 0 0  
2  I  1 2 2  - ' 3 .  1  C 3 Z G  0 . 9 0 4 a  0 . 2 0 8 0  i .  0 0 0 0  
2 2 8 6 5  - 0 .  1  0 7  1  1  0 . 8 9 8 4  G . 5 5 7 0  1 .  0 3 0 0  
29996  - C i .  1  1 4 3 6  3 . 8 9 1 9  0 . 5 7  1 C  1 . 0 G S G  
3 2 3 9 3  - 0 .  1  1 6 6 8  0 .689V 0 .  1 8 1 5  1 . 0 0 0 0  
42610  - 0 . 1 9 6 8 4  0 .6213  6 .0250  5 .0000  
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C_i- l -2  cont 'd .  Extract ion  o f  potass ium from the  Everet t  so i l .  Sample  1  -
f i r s t  p lo t .  60°C.  
7 0 0  D A T A  5  0 ,  " 1 0 / 2 9 / 7 3 " ,  " P O T A S S I U M " ,  " E l / 5 9 " ,  " M A i ] D Z A } ( "  
7 0 2  d a t a  . 7  2 0 5 ,  1  1  .  9 3 2 5  
7 0 4  D A T A  7 , 2 3 .  2 6 ,  1 ,  3  0 ,  4 .  1 3 ,  1 , 5 0 ,  2 .  1 ,  1 ,  7 7 ,  1 .  9 6 ,  I ,  I  0 S ,  1 . 8 1 ,  I  ,  1 4 1 ,  1  .  o ,  1  
7 C 6  D A T A  1 7  5 ,  1  .  A 9 ,  1  ,  2  0 3 ,  1 .  7 1 ,  1 , 2 4 1 ,  1 . 7  1 ,  1 , 2 8 0 ,  1 .  4 6 ,  1 ,  3 3 3 ,  1 . 9 ,  1  
7 0 8  D A T A  3 9  0 ,  2 .  1 3 ,  1 ,  4 4 0 ,  1 .  3 3 ,  1 , 4  8  3 ,  1 .  7 ,  1 ,  5 3 0 ,  1 . 4 8 ,  1 , 5 8  0 ,  1 . 6  3 , }  
7 1 0  D A T A  6  3 0 ,  2 .  1  1 ,  1 ,  6 8 6 ,  2 .  0 2 ,  1 , 7 3 1 ,  1 . 9  6 ,  1 , 7 8 1 ,  1 . 9  6 ,  1 , 8 3 3 , 2 ,  1  
7 1 2  D A T A  8 8 1 ,  1 .  8 ,  1 , 9 7 9 , 2 . 5 5 ,  1 ,  1 0 8 4 , 2 . 6 5 ,  1 ,  1 1 8  3 ,  2 . 3 5 ,  1 ,  1 2  7 9 , 2 . 3 5 ,  1  
7 1 4  D A T A  1  3 7  6 ,  4 .  5 8 ,  1 ,  1 5 7 9 ,  2 .  5 7 ,  1 ,  1  8 0  1 ,  2 .  5 6 ,  1 ,  2 0 8 4 ,  3 .  4 8 ,  1 ,  2 9 8 4 ,  3 .  4 5 ,  1  
7 1 6  D A T A  3 5 8 1 ,  2 . 5  3 ,  1 , 3 9 9  1 ,  2 . 6 3 , 1 ,  4 4 6 9 , 3 . 2 8 ,  1 , 5 0 6 6 , 2 . 9  6 ,  1 , 5 8 5 2 , 2 . " 9 1 , 1  
7 1  8  D A T A  6  4 7  2 ,  3 .  5 ,  1 ,  6 9 9 4 ,  2 .  a ,  1 ,  7  3 7  6 ,  2 .  3 7 ,  1 ,  S 2 5 7 ,  3 .  9  9 ,  1 ,  8  7 5  7 ,  2 .  0 1 ,  1  
7 2 0  D A T A  9  2 9  0 ,  2 .  9 ,  1 ,  1 0 6 8 9 ,  S .  I  1 ,  1 ,  1  1 2 2 7 , 2 .  5 2 ,  1 ,  I  1 6 3 2 ,  2 . 4 ,  1 ,  1 2 8 7 2 , 4 .  8 ,  1  
7 2 2  D A T A  1  3 6  2 3 ,  3 .  1 6 ,  1 ,  1 4 0 7  4 ,  2 .  3 ,  1 ,  1  5  3 8 5 ,  5 .  2 8 ,  1  ,  1 6 3 1 0 , 3 .  5 8 ,  1  
7 2 4  D A T A  I  7  6 2 2 ,  4 .  6 3 ,  1 ,  2 0 0 2 3 ,  7 .  2 6 ,  1 , 2 1  1 2 2 , 4 .  1 6 ,  1 ,  2 2  8 6  5 ,  1 1 . 1 4 ,  1  
7 2 6  D A T A  2 9 9 9 6 ,  1  1  .  4 2 ,  1 ,  3 2 3 9  3 ,  3 .  6  3 ,  1 ,  4 2 6  1 0 ,  2 4 .  1 , 5  
100 
80 . 
6o . \ _ 




10  20  30  to  
Elapsed  t ime  (hr)  
C-I - l -3 .  Extract ion  o f  potass ium from the  Everet t  so i l  a t  60°C.  Sample  1  -  1s t  deconvolut ion .  
110 
C_X-l . -4 .  Extract ion  o£  potass ium from the  Everet t  so i l .  Sample  1  -
f i r s t  deconvolut ion .  60°C.  
ACID DISSOLUTION DECONVOLUTION 
DATE -  1 /9 /74  
SOIL -  El /60  ION -  POTASSIUM 
DECONVOLUTION NO.  -  1 TEMPERATURE -  60C 
EQUATION OK EXTRAPOLATI ON :Y=-4 .  5I900E-2  +- ,0 .00028  
LOGE PERCîNT REMAINING 
290  
29  2  
29  4  






CHR> ORIGINAL EXTRAPOLATED DECONVOL VED % 
0 .  00  0 .00000  -0 .  04519  0*  00000  1 .  0000  
0 .07  -0 ."  01  332  -0" . '04521  -0 .35531  0  7010  
0 .  30  -0 .  0 .1570  -0 .  04527  -0V4319  2  0  649  3  
0 .  50  -0 .01692  -0 . '04533  -0V 47272  0  6233  
0 .77  -0 .0  18  05  -0 .04541  -  0 .51114  0  5998  
.1 .08  -0 .0  19  10  -0V04549  -0 ."  54756  0  5784  
J  . 41  -0 .02003  -0 .  0  4558  •-  0V 58332  0  5597  
1 .  75  -0 ."  0  2089  -  0 .  0  45  68  -0V61  1 18  0  5427  
2."  08  -  0 .  02189  -0 ' . '04577  -0V 649  03  0  5226  
2 .  41  -0 . '02288  -  0 .  0  4586  • -0V 68  788  '  0  5026  
2 .80  -0 .  0  237  3  ' - '0  .  04597  • - •0V72U3 0  48  62  
3 .  33  -0 . '02484  -  0 .04612  -•0V 7 .659  5  0  4649  
3 .9  0  -0 .  02  608  -0 .  04628  • -0V8 18  75  0  4410  
4 .  40  -0 .  027 ,15  -  0 .04642  -0V8.6648  0  4204  
4 .80  -0 . '0  28  15  -0 .04653  -0 .91421  0  4008  
5 . '30  -  0  .  0  29  0  1 -0 ."  04  667  -0 .9  54  67  0  38  49  
5 ' . '8  0  -0 ' . '029  9  7  -  0  .  0  4  68  1  " jV00275  0  3  669  
6 .  30  -0 .03120  -0 .  0  4  69  5  -MV07034  0  3429  
6 .8 :6  -0 .  03239  -0 .04711  -•  IV 1388  5  0  3202  
7 .  3  J  -0 . '03354  -0 .04724  -  .I  V  21  1  58  0  29  7  7  
7 .8  I -0 .  03470  -0 .04738  -  1 .  289  62  0  2754  
8 .33  -0 . '03  58  7  -0 .  04752  -  1V37454  0  2530  
8 .8  1 -  0 .  0  3  69  4  -0 .0  47  66  -  1V45885  0  2325  
9  .  79  -0 ."  03844  -0 .  04  793  - . IV 56  1  18  0  $057  
J 0  .  8  4  -0 .04001  -0 .  0  4823  -•  IV 72  650  0  1779  
J  1 .83  -  0 .04140  -0 .  04850  -  1V8 7288  0  1537  
1  2 .  79  -0 .  0428  0  -0 .04877  -2V 04720  0  1291  
j3 .  7  6  -0 .  04552  -0 ' . '049  04  -2V57639  0  0760  
i  5 .  79  -0 .04705  -0  .  049  61  -2V89  622  0  0552  
18 .  01  -0 ."048  58  05023  -3V33530  0  0356  
20 .84  -0 .0  50  66  -0 .05103  -4V84651  0  0  0  79  
DATA -0 .04519 , - .00028 ,  "El /60" ,  "POTASSIUM"/  "  1 "60C'  "1  /9 /74  
DATA .  0? ,  -  .  0  1332 ,  .  30 ,  - .  0  1 570 ,  .  50 , - .  0  1 69  2 ,  .  77 ,0  18 05  
DATA 1 .  08 , - .  0  19  10 ,  1 .41 ,  - .  02003 ,  1 .  75 ,  -  .  02089 ,  2 .  08 , - .  02  189  
DATA 2 .  41 , - ' . '0  2288 ,  2 .  8  0 ,  - . '02373 ,  3 .33 , - .  02484 ,  3 .90 , -  .02608  
DATA 4 .  40 , - .  0  27  15 ,  4 .  80 , - .028  1 5 ,  5 .  30 ,  - .  0290  1 ,  5 .8  0 , - . '0299  7  
DATA 6 .30 , - .  03120 ,  6 .86 , - .  03239 ,  7 . '3  1 ,0  33 54 ,  7 . '8  1 , - .  03470  
DATA 8  ,  33 , - .  0  3  5  8  7 ,  8  ,  8  1 ,  - .  0  3  69  4 ,  9  .  79 , - .  0  3  8  4  4 ,  10  .  64 , - .  0  4  0  0  1  
DATA J  1 .83 , - .  04140 ,  12 .  79 , - .  04280 ,  1  3 .  7  6 ,  - .  04552",  1  5  .  79 ,  -  .  0  4  7  0  5  








Elapsed  t ime  (hr)  
C-I -1 -5 .  Extract ion  o f  potass ium from the  Everet t  so i l  a t  60°C.  Sample  1  -  2nd 
d  econvolu  t  ion .  
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C-I-1-6 .  Extract ion  o f  potass ium from the  Everet t  so i l  a t  60°C,  Sample  1  -
second deconvolut ion .  
ACID DISSOLUTION DECONVOLUTION 
DATE -  1 /10 /74  
SOIL -  EI /60  ION -  POTASSILM 
DECONVOLUTION NO.  -  S  TEMPERATURE -  60C 
EQUATION OF EXTRAPOL ATI  ON :Y=-0 .  444  27  +-9  .  68ee0E-2  X 
TIME LOGE PERCENT REMAINING 
(HR)  ORIGINAL EXTRAPOLATED DECONVOLVED % 
0 .  00  0 .00000  -0 .44427  0 .00000  1 .  0000  
0 .07  -0 .35531  -0 .45105  -1 .72371  0 .1784  
0 .  30  -0 .43192  -0 .47331  -2 .  61201  0 .0734  
0 .50  -0 .47272  -0 .49267  -3 .37196  0 .0343  
LISTNH 290-319  
29  0  DATA -  .  4  4  4  2  7 ,  -  .  09  68  0 ,  "E 1 / 60" ,  "POTASSI  UM "2" ,  "60C",  "1 /10 /74  
292  DATA . 07 , - .35  53  i , . 30 ,  -  .4319  2 ,  . 50 ,  -  .47272 ,  99999  
Elapsed  t ime  (hr)  
100  200  
C-I -2 -1 .  Extract ion  o f  potass ium from the  Everet t  so i l  a t  50°C.  Sample  2  -  1s t  p lo t .  
114 
C-I-2-2 ,  Extract ion  o f  potass ium from the  Everet t  so i l  a t  60°C.  Sample  2  -
1s t  p lo t .  
DATE -  10 /17 /73  
f f iTEPi-IINATIOW OF POTASSIUM 
SPECIMEN -  E2/59  ANALYST -  MANDZAK 
/NALYSIS OF UNKNOWNS 
PCT.ELT.  =  0 .  7385  SAMPLE WT.  =  13 .0225  
MG ELT. ' IM SAiMPLE =  96 .  17  12  
TIMEC.  01HR)  LOGE PCT.Rî - lWG.  PCT.  MG.  DILUTION 
5  -0 .  01192  0 .9682  "  "I .  1395  1 .  0000  
32  -0 . '01  445  0V9857  0  2400  1 0000  
57  -0#01ôl6  0V9840  0  1620  I  0000  
82  -0V017  36  0V982S 0  1  140  I  0000  
108  . - 0 . '01S25  0V 9  819  0  0840  1 0000  
135  -0 . '01920  0V9S10  0  0895  1 0000  
170  -0 . '020  19  0V9800  0  0935  I  0000  
208  -0V02135  0V9789  0  1090  1  0000  
238  • -0V0222  3  0V978  0  0  0830  i  0000  
274  -0V02332  SV9769  0  1025  1  0030  
309  -0V 02425  0V97 6  0  0  0875  1 0000  
359  -0 .  02559  0 ' . '9747  0  1250  I  0000  
411  -0V02678  0V9736  0  1115  1  0000  
462  -0 . '028  02  0V9724  0  1 165  I  0000  
521  -0V02956  0 . '9709  0  1435  1 0000  
564  -  0#03066  0V969S 0  1030  I  0000  
617  -0V0 3214  0V96S4 0  1380  1  0000  
666  -0V03336  0V9672  0  I  130  1 0000  
726  -0V03450  0 .9661  0  106  0  I  0000  
776  -0 . '03521  0V9654  0  0660  I  0000  
827  -0V03623  0V9644  0  0950  I  0000  
919  -0V03761  0 /9631  0  1280  0000  
.1020  - '0V 03894  0V961S 0  1230  1  0000  
1 117  -0V040  r9  0V9606  0  1155  I  0003  
.1230  -0 .04  161  0V9592  0  1315  1  0000  
1442  -0V04  345  0V9575  0  1695  1  0000  
16  1-7  -0V04547  0V9555  0  1855  I  0 .0 .00  
1877  -0 . '04730  0V9538  0  1680  1  0000  
2299  -0V05067  0V950Ô 0  3090  1 0000  
277-4  -0V05271  0V94S7 0  1855  I  0 0 0 0  
3117  -0 .05432  0V9471  0  1470  1 0000  
3525  -0V05597  0V9456  0  1500  1 0000  
4043  -0V05780  0V9 438  0  1670  1  0000  
4333  -0V059  01  0 . '9427  0  1095  1  0000  
5230  -0V06170  079402  0  2435  1  0000  
5977  -0 ."  06  3  82  0 . '9  382  0  19  10  1  0000  
6373  -0V06520  0V9369  0  1245  1  0000  
6720  0V 06651  0 :9  357  0  1 180  1 0 -000  
7653  -0V06931  0 . '9  333  0  2245  I  0000  
8396  -0 -07110  0V9314  0  187  5  I  0000  
9991  -0*  07456  0 . '9281  0  3100  1  0000  
10634  ' -0V0762S 0V9266  0  1530  I  0000  
1  1  132  -0V077  71  0V9252  0  1275  I  0000  
12553  - •0V08105  0V9221  0  2970  1 0000  
131  13  -0V08275  0V9 206  0  1500  I  0000  
1 3626  -0 . '084  17  0 . '9  193  0  ,1260  1 0000  
14781  -OV&S7 09  0V9166  0  2575  1 0000  
15966  -0*09001  0 .9139  0  2575  1 0000  
17186  -0V09295  0V9 1  12  0  2580  1 0000  
18415  "0V09585  0V9086  0  2535  1 0000  
19661  -0V 0-9  9  39  0V9 054  0  3085  I  00  00  
20863  -0V10245  0V9026  0  2660  1 0000  
22136  -  0V 1 0  5  21  0 . '9  001  0  2400  I  0000  
23073  -0V 107  57  0V8980  0  2340  1 0000  
115 
C-I-2-2 .  Extract ion  o f  potass ium from the  Everet t  so i l  a t  60°C.  Sample  2  -
1s t  p lo t .  
700  DATA 50 ,  "10 /17 /73" ,  "POTASSIUM",  "E2/59" ,  "MANDZAK" 
702  DATA .  7385 ,  13 .  0225 '  "  ~  '  
704  DATA S ,  22 .  79 ,  I ,  32 ,4 .8 ,  1 ,  57 ,  3 .  24 ,  1 ,  82 ,  2 .  28 ,  1 ,  108 ,  1 .  68 ,  1 ,  135 ,  1 .79 ,1  
706  DATA 170 ,  1 .87 ,  1 ,  208 ,  2 .  IB ,  1 )  238 ,  1 .66 ,  1 ,  274 ,  2 ;  05 ,  i ;  309)  ?5 ,  1  " 
708  DATA 359 ,  2 . '5 ,  1 ,41  1 ,2 .  23 ,  1 ,462 ,2 .  33 ,  1 ,52  1 ,2 .  87 ,  i ;  564 ,  S ;  06 , '1 '  
710  DATA 617 ,  2V 7  6 ,  1 ,666 ,  2 .26 ,  1 ,726 ,  2 .  12 , '1 ,  776 ,  1 .  32 ,"  1 ,  827 ,"I .  9 )  I  
712  DATA 919)  2 .  56 ,  1 ,  1020 ,2 .46 ,  1 ,  1  117 ,  2 .  31 ,  1 ,  123 '0 ,2 ' .  63 ,  1 ,1442;  3 .  39 ,  1  
714  DATA 1617 ,  3 .  71 ,  1 ,  1877 ,  3 .  36 ,  1 ,2299 ,6 .  IB ,  1 ,  2774 ,  3 .  7" i ;" i ;3117 ,2 .  9"4;  1  
716  DATA 3525 ,3 , '  1 ,4043 ,  3 .34 /1 ,4333 ,  2 .  19 , '1 ,5230 ,  4 .  87 ,"  1 ,5977;  3 .  82 , -1  
718  DATA 6  37  3 ,  2 ' .  49 ,  1 ,6720 ,2 .36 ,  1 ,7653 ,4 .49 ,  1 ,  8396 ,  3 ' .  75 ,  1 ,9991 ,6 .2 ,  1  
720  DATA 10634 ,3 .  06 ,  1 ,  1  1  132 ,  2 .55)  1 ,  12553 ,  5 ' .  9 '4 ,  1 ,  13113 ,  3 ,  1 ,  13626' ,"2" .  52 ,  1  
722  DATA 14781 ,5 . '  15)  1 ,  15966 ,  5 . '15)  1 ,  17186 ,  5 ."  16 ,  1 ,  18415 ,  5 :  07 ,  1  
724  DATA 19661 ,  6 . '  17 ,  1 ,20863)  5".  32)  ! ,22136 ,4 . '8 ,  1 ,23073 ,4 ."08 ,"1  
726  DATA 99999'  "  '  
Elapsed  t ime  (hr)  
C-I -2 -3 .  Extract ion  o f  potass ium from the  Everet t  so i l  a t  60°C.  Sample  2  -  Is t  deconvolut ion .  
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C-I-2-4 .  Extract ion  o f  potass ium from the  Everet t  so i l  a t  60°C.  Sample  2  -
1s t  deconvolut ion .  
ACID DISSOLUTION DECONVOLUTION 
DATE -  J /9 /74  
SOIL -  E2/60  ION -  PSTASSIIM 
DECONVOLUTION NO.  -  1  TEMPERATURE -  600  
JATION OF EX TRAPOL ATI  ON :  Y= -  4 .  72800E-2  +-2 .  70000E-4  X 
TIME LOGE PERCENT REMAINING 
(HR)  ORIGINAL EXTRAPOLATED DECONVOLVED % 
0 .  00 0 .00000  -0 .  04728  0 .00000  1 .0000  
0.05 -0 .01192  -0 .04729  -0 .29613  0 ' . '7437  
0. 32  -  0 .01445  -0 .04737  -0  .  3  69  43  0  . '  69  11  
0 .  57  -0 .01616  -0 .04743  -0 .42151  0 .  6561  
0 .82  -  0 .  0173  6  -0 ' .  04750  -0 ."  459  03  0 .  6319  
J  .  08  -0 .  018  25  -0 .04757  -0 .48  709  0 . '  6144  
J .  35  -0 .  019  20  -0 .04764  -0 .5 :797  0 .  59  5  7  
1 .  70  -0 .0  2019  -0 .04774  -0 . '55051  0 .5  7  67  
2 .  08  -0 . '02135  -0 .04784  -0 ' . '59  028  0 .5542  
2 .  38  -0 .02223  -0 .04792  -0 . '62139  0 .5372  
2 .  74  -  0 .02332  -0 ' . '048  02  -  0 .  66139  0 . -5161  
3 .  09  -0 .02425  -  0 .0481  1  -  0' ."  69  632  0' . '  4984  
3 .59  -0 ."  02559  -0V04825  ' -  0 ."  7488  7  0 .4729  
4 .  I  1  -0" . '02  678  -0 ' . '048  39  -0" . '79  69  6  0 ' . '450  7  
4 .  62  -0 ' . '028  02  -0 ' . '048  53  • -0 .8  5001  0 .  4274  
5 .  2  1 -0 .0295  6  -0 ' . '  048  69  -0 .9  205  6  0 :3983  
5 .  64  -  0 . '  03066  -0 .04880  -0 .9  7398  0 ' . '3776  
6 .  17  -0 . '03214  -0 .0489  5  -1 .05134  0 .349  5  
6 .  66  -0 .03336  -0 .  04908  - iVi  1893  0 ' . '3266  
7 .  2  6  -0 .  03450  -0 .049  24  -  1 .  18  382  0V3061  
7 .  7  6  -0 .  03521  -0" . '049  38  -  1 .  22404  0  .  29  40  
8 .27  -0 . '03  623  -0 .049  51  -1 .2889  3  0 .  275  6  
9 .  19  -0 .  03761  -0 .  04976  -  IV37878  0 ' . '2519  
10 .  20  -0 .  03894  -0 ' . '05003  -1 .470  62  0 .2298  
11 .  17  -0" .  04019  -0 ' ."05030  -1 .5  64  66  0' . '  209  2  
jS .  30  -0 .04  I  61  -0 ' . '050  60  -1 .  68  2  4  2  0 .  18  59  
14 .  42  -0 . '04345  -  0 .05117  -1 . '83560  0 .1595  
J  6 .  I  7  -0 .04547  -0 .05165  -2 .  06044  0 .  1274  
IS .  77  0 . '  04730  -0 .  05235  -2 .  26339  0". '  1040  
22 .99  -0 .  0  50  67  -0 .  05349  -2 .8  4884  0 .  0579  
27 .  74  -0 .  05271  -0 .05477  -  3 .  1  63 '67  0 .0423  
S90  DATA - .04728 , - .  00027 ,  "E2/60" ,  "P8TA5SI1M",  "1" ,  "60C",  "1 /9 /74"  
292  DATA .  05 , - .  0  119  2 ,  .  32 . - .  01445 ,  .  57 , - .  0161  6 ,  . 62 , - .  01736  
294  DATA 1 .  08 , - .  0  1825 ,  1 .  35 , ' - .  019  20 ,  I .  70 , - .  02019 ,  2 .  08 , - .02135  
296  DATA 2 .  38 , - .02223 ,  2 .  74 , - .  02332 ,  3 .  09 , - . '02425 ,  3 ."59 , - .  02559  
298  DATA 4 .  1  1 ,  -  .  02  678 ,  4 .  62 ,028  02 ,  5 .  2  1 ,  -  .  029  56 ,  5V 64 , -V 030  66  
300  DATA 6 .  17 , - .  03214 ,  6 .  66 , - ' .03336 ,  T.  26 , - .03450 ,  7 .  76 , - . '03521  
302  DATA 8 .  27 , - .  03623 ,9 .  19 , - .  03761 ,  10 .  20 , - .  0389  4 ,  I  1 .  IT , - .  04019  
304  DATA 12 .  30 , - .  04161 ,  14 .  42 , - .  04345 ,  16 .  17 , ' - .  04547 ,  18 .  7T, ' - .  04730  
306  DATA 22 .99 , - .  05067 ,  27 .  74 , -  .  0527  1 ,99999  '"  
118 
100 
Elapsed  t ime  (hr)  
C- i -2 -5 .  Extract ion  o f  potass ium from the  Everet t  so i l  a t  60°C.  
Sample  2  -  2nd deconvolut ion .  
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C -i -2 -6 ,  Extract ion  o f  potass ium from the  Everet t  so i l  a t  60°C.  Sample  2  -
2nd deconvolut ion .  
ACID DISSOLUTIùv DECONVOLUTION 
DATE -  1 /10 /74  
SOIL -  E2/60  ION -  POTmSSIUM 
DECWVOLUTION NO.  -  2  TkMPtRATLiRb -  bt iC 
EEUATia- j  OF iLXTPj iPOLATIOi \ i ;Y=-0 .  37268  +-0 .  10«94  
TIME LOGE PtKChNT Rt i - i  AIN IN G 
CHKJ ORIGINAL EXTRAPOLATED VOL VEu % 
0 .  00  0 .  0  -  t ) .  3  72  66  iy l3k3feJk)  l « lû i j*y iy  
0#  05  - fe>»fe9613  -  Kl*  377w J  -1*67  3  62  la ,  16  7  6  
0#  3  2  — Kf *  3  69  4  3  - lu#  <4w61 ù  -  2*  524^6  k>, fe j601  
0*  67  ' -0*  42161  -0*432^1?  -3*  77943  ki*  k i 'd i iù  
x i s iNr i  -
£9B DAT» - .37266 , - .  1049^,  "r .2 /60  V ' 'PûTAJbl  OM",  "2" ,  "60C",  "1 /10 /74  
292  DATA . 0  5 ,29  6 1 3 ,  .  32 , - .  3  69  43 ,  .  57 ,42151 ,99999  
100 
Elapsed  t ime  (hr)  




C-I-3-1 .  Extract ion  o f  potass ium from the  Everet t  so i l  a t  80°C.  Sample  3  -  1s t  p lo t .  
121 
C-I-3-2 .  Extract ion  o f  pocass lum from the  Everet t  so i l  a t  80^C.  Sample  3 -
1s t  p lo t .  
Cf .TZ -  !  
10 .J  o?  roT. - . zzr j : :  
- l 3 / 3 1  a i i - ' i - v s t  -  . : . v  
- l v £ - i 5  0  7  l  
%  2 1 . 7 .  =  t 3 & Z  Sï ' . :?L'^  zT.  ^  1 3 . 3 6 2 9  
l l t - '  i j  -  t : ' . 6 l  -
Z( .  CI  : - :R )  l  ? c 7 . k : : ; J c .  p 3 T . : - u ; ; : g .  i i  G .  -i ~ J V Zf  •  d i l u t i c . ^  
2  - 3 . 2 1 5 3 7  c . 0 3 4 7  1 . 5 : 5 3  1  •  u  . v  3  ; 
2 7  - c . 0  1 3 7 3  3 . 3 3  1 4  g . 3 3 1 3  1  •  • >  c  g  
4 7  - 3 - 3 . 9 7 9 2  c .  2 1 3 5  ! . 3 3 0 3  ; 
6 :  - c . 3 2 2 9 )  3 . " 3 7 7 3  £ .  1 9  3 3  i .  : ; 3 3 3  , 
0 2 5 3  i  9 7 5 3  g .  2 3 ; : 3  , 1 .  g 3 - g  • 
i  1 6  - s . û 2 7 5 4  c . 9 7 2 3  g . 2  1 4 5  1  . 3 3 g g  ; 
M6 - s . 3 2 9 1 9  £ . 9  7  3 7  g .  2  1  5  3  i .3 g 3 3  
1 8 1  3 3 3 3 - 7  3 . 9 6 3 4  g . ' 2 1 3 5  1  . 3 g 3 g  
213  - 3 . 3 3 4 3 9  g .  9 6 6 5  g .  i 9  3 3  U ' g g g g  
243  - 3 . 0 3 5 3 3  3 . 9 6 4 3  g -  16 6  g  U j g 3 g  
234  - 3 .  • 3 3 3 3 1  3 . 9 6 2 4  j ï .  2 3 5 5  1 . 0 3 3  3  
3 1 5  . - e .  6 4 2 6 5  « • 9  6 ^ 2  g . 2 2 2 5  1 . 3 3 3 g  
341  - ' 3 .  3 4 2  3  5  3 . 9 5 3 5  3 .  1  6  1  i <  1  . 3 3 0 s  
3 6 5  -  £  •  ' 3  4  - 3  3  - 3 .  9 5 6 9  g .  1  5 3  3  1  •  o  ù \ j  ̂ i  
- 4  5 s  -  v - -  " 3  ' 4  5  3  8  .  t ' .  V 5  5  2  û .  i 7 t ; i i  1  . 3 3 3 3  < 
4  a c  -  3 • 3  4 7  7  6  g . . 9 5 3 4  g .  1 7 . 7  g  1  •  3  3  3  i i )  
493  0 ' ^ 9 7 = 3  g . 9 5 1 4  0 .  1 9 c g  1  • 3 3 3 2  
5 4 3 "  - 0 .  ' 3 5 1  6 6  g .  9 4 9 5  g .  1 9 5 3  1 .  g 3 3 - g  
5 9 6  - 3 . 3 5 3 7 3  3 . 9 4 7 7  g . 1 7 4 5  1 . g g g g  ' 
6 4 6  - £ . 3 5 5 5 2  g .  9 4 6 3  g .  1 6  7  5  1  . g g g g  
5 9 6  - c .  3 6 7 . 3 3  2 . 9 4 3 3  ~ g - 2 2 3 3  .  i  •  3  3  3  g  
7  39  - 0 - 3 5 9 7 5  g . 9 4 2 3  g . 1 7 4 g  1  . 3 3 3 3  
791  - 3 \  3 6 1 3 5  S.942G 0 .  1 9 5 5  1 v 3 3 3 g  
243  - g . 3 6 4 3 7  c . 9 3 7 9  g . 2 3 5 5  i . g g g g  
936  - e . 0 6 6 5 7  £ .9356  0 . * 2 3 1 5  1 . 3 3 g g  * *• 
1039  - s . g 6 9 2 6  3 . 9 3 3 1 .  c v 2 4 7 - 5  1 . g g g g  
1  143  - g . 3 7  1 7 6  g . 9 3 3 3  0 . 2 3 g g  1 .  g 3 3 3  
1266  - c . 3 7 4 3 7  g .  9 2 3 1  g . 2 5 3 3  I . g 3 3 3  
1 3 5 7  -S .  3 7  6 9 7  3 . 9 2 5 9  g . 2 1 9 g  1 . 3 3 3 3  
1549  - 3 . 3 8 3 4 2  3 .  9 2 2 7  g . 3 1 5 g  1 . g 3 g g  
1701  \  " •C« ^ - O o 9 o  g . - 9  1 9 5  g . 3 2 2 3  1 . g g g g  
19  59  - 3 - 3 3 6 1 5  g . 9 1 5 6  3 . 3 7 9 g  1 .  g g g g  
2406  - 0 . 3 9 2 6 2  g . 9  1  1 5  s . 4 3 3 5  1 . 3 3 3 3  
27  I  I  - s . 0 9 7 3 3  g . " 9  0 7  6  g . 3 9 3 g  1 .  3 - 3 3 3  
3 1 2 0  - 3 .  i c i  5 6  g .  9 3 3 4 '  g .  4 3 7  5  1 .  g ^ ' g g  
3944  - g .  1 1 1 7 4  g .  5 9 4 3  • g .  9  3 2 5  1 . 3 3 3 3  . ,• 
4853  - c . 1 2 2 1 9  g . 3 3 5 3  g & 9  1 7 5  1 . 3 g 3 g  
5211  - f c . 1 2 5 6 5  3 - 5 3 1 7  g - .  3 1 9  5  1 .  g 3  3 0  
55Û9 - c . 12 9 8 3  s . 3 7 3 3  g . 3 4 3 g  1 .g g 3 3  
6319  13 7 6 6  g . 3 7 1 4  g . 6 3 0 g  U 3 3 g 3  
7141  - g . 14 5 3 6  g . 3 6 5 c  g . 6 3 2 5  1  •  G o  3  G 
C332  - 3 .  1 5  3 2 7 - g .  3 5 7 9  g . 6  9 7 5  1  .  u  w'  v  L» 
0 6  3 2  - g . J  5 3 7 1  3 . 3 5 3 2  g -  4 6 g g  1 .  C g  3  g  
9 6 2 9  - s . 16  3 4 4  s . . 3 4 5 g  g .  8  1  5 3  1 .  g g g g  
I  044 /1  - g . 1 7 6 1 9  g . 3 3 3 5  g . 6 4 3 5  1 ; g g g g  
l e s s a  - c . 1 3 1 3 3  3 . 3 3 4 2  3 . 4 2 2  g  1 .g g g 0  V : 
1 2 3 1 2  —  0 »  2 ' j 7 c 3  0 . 3 1 3 3  2 - g p 5 g  1  g . g g g g  ' i  
1 3 4 3 6  - g . 2 1 7 4 3  3 .  3  3 4  5  c . s 3 3 5  l . ' g g g g  
1 4 6 3 2  - g - 2 2 5 9 1  b . 7 9 7 3  0 * 666  z;  1 .  g g g 0 '  T  
1  5 9 6 6  - 3 . 2 3 5 6 7  0 . 7 9 3 0  g .  7  6  5  3  1 .  3 g g g  . i  
16921  - 0 . 2 4 4 3 9  g « 7 3 2 3  g . : 7 1 5 g  I .  k ' . g g g  
16677  - e . 3 5 7 5 3  g . 7 7 3 3  g . 9 6 3 5  i . ' t G G G  - : 
20G33 - a . 2 6 7 1 2  G.7656  G.75UG 1 .GGGG 
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C-I-3- i  cont 'd .  Extract ion  of  potass ium from the  Everet t  so i l  a t  80°C.  Sample  3  -
1s t  p lo t .  
7 0 3  D A T A  S 0 ,  "  1  1  /  E 1 / 7  3 " ,  " P O T A S S i U l i " ,  " E 3 / g O " ,  " M . C i D Z A K "  '  ' ' I 
7G2 DATA 3 .2629  '  '  
TL;4  DATA 2 ,30 .  1 ,1 ,27 ,6 .62 ,  1 ,47 ,4 .27 ,  3 .16^1 ,95 ,4 .48 ,  I  ;  
7E6 DATA 11C: ,4 . Ï9 ,  I , l j6 ,4 .3 ,  1 ,  ICI ,4 .37 ,  1 ,213 ,3 .30 ,  1 ,943 ,3 .32 ,  I  )  
7 E 3  DATA 2E4,  4 .  7  1 ,  1 ,  3  1 5 ,  4 .  45 ,  1 ,  341  ,  3- .23 ,  1 ,  363 ,  3 .  16 ,  1 ,  3 .  5 ,  1 !  
7 1 3  . D A T A  4 4  8 , 3 . 5 4 ,  1 ,  4 9 3 ,  3 .  3 ,  1 ,  543 ,  3 . 9 ,  1 ,  5 9 6 ,  3 .  4 9 ,  1 ,  6 4 6 ,  3 . 3 3 , 1 , 6 9 6 , 4 .  4 ,  I  :  
712  DATA 723 ,3 .  43 ,  1 ,791 ,3 .91 ,  1 ,843 ,4 .  11 , I ,936 ,4 . '63 ,  1 ,1033 ,4 .95 , I  ^ 
714  DATA 1 143 ,  4 .  6 ,  1 ,  1266 ,  5 .  1 6 ,  1 ,  1357 ,  4 .  36 ,  1 ,  1540 ,  6 .  p ,  I ,  I 76  I ,  6 .  2 i4 ,  1  ^  
7 1 6  D A T A  1 9 5 9 ,  7  .  3 3 ,  1 ,  2 4 C 6 ,  3 .  3 7 ,  1 ,  £ 7  n ,  7  .  5 6 ,  1 ,  3  1  £ 3 ,  6 .  i  S ,  1  ,  3 9 4 4 ,  1 8 .  0 5 ,  1  !  
, 71  8  DATA 435  2 ,  I  S .  35 ,  1 ,  52  11 ,  6 .  39 ,  1 ,5559 ,6 .  36 ,  1 ,  63  1  :  2 .  6 ,  1 ,  7  141 ,  12 .  65 ,  I  
725  DATA 8332 ,  13 .95 ,  1 ,G6'32 ,9 .2 ,  1 ,9639 ,  16 .3 ,  1 ,13444^12 .u7 , l , l lûBG2,8 .44 ,  1  
7 2 2  D A T A  12312 ,  4 .  19 ,  13 ,  13436 ,  16 .61 ,  1 ,  14652 ,  1  3 .  32 ,  1 ,  15966 ,  15 .  3 ,  1  '  :  
724  DAT.^  16921 ,  14 .  3 ,  1 ,  12677 ,  19 .  37 ,  1 ,201362 ,  14 .6 ,  1  '  
726  DATA 9999?  !  
Elapsed  t ime  (hr)  
C-I -3 -3 .  Extract ion  o f  potass ium from the  Everet t  so i l  a t  80°C.  Sample  3  -  1s t  deconvolut ion .  
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C-I-3-4 .  Extract ion  o f  potass ium from the  Everet t  so i l  a t  80°C.  Sample  3  -
1s t  deconvolut ion»  
: :  j i cz jLUTiu . j  L_:c j jV3LUTi:  
C."u E.  -  1 1 /27 /72  
DZCÛ JVOLuTIOJ HC 
z ]Ur .T:o: j  zxT:  
-  rCTASCZU::  
-  1 T- :?z: :^ . .7UKz -  GOG 
)3LATlO. ; :Y=-7 .  :3 : :3 lL-2  
l i - : ; :  LOGE ? i :nc:3;T . i I IJI .Ju  
( : :r  ) ornGi: . ; : .  LI3 ' 'T: . -3 . '  jLr .TED LE 33 .  93LV33 
333-3: :  37o33  33 ' -33  i .  Ù /J 
"•2  -  3 ,  31  537  —  •  7:27  
47  -C.  — e  32423  3";  723u  
c .  Ô]  -  c .  37693  -3 .  353  16  3V 6  9  y  3  
c .  9C 377  !  "  — 3  « 39927  3 .  6  7  [  3  
i .  i  i ;  -  2 .  337  5  4  — 3  « 37  7  46  - )3 :36  u  » 6446  
- i .  /13  -  c .  33979  -  3  •  37  77  3  —  i . -  •  4o333  c-  •  6  133  
I .  81  -  2 .  33C37 37337  -  3  •  C23SA 3 . "  5024  
2 .  13  -  G.  G2A33 -  3  •  31  co7  ~  3  •  56265  3V 569  7  
2 .  4  3  -S .  33533  -S ' .  37863  5  9  7  i  3  •  55Z5 
2 .  34  -  6  •  G2531  — 3  •  37936  C . 4 3 3 9  •  3219  
3 .  1 5  - 5 .  34  36  5  -3 .  37935  -  3  •  731  14  z .  •  4960  
3 .  4 1  -  S .  34235  — 3  •  : ;796Z 7  4331  0 ."  4770  
66  -0 .  •3  •-!. ' '4  i - j  3  -  Î  .  37  9  36  735  1% 3 .  4533  
4  e  33  -0 .  34  5  33  L b u L d b  -  L.  32537  3  •  4  391  
4 .  4  S  -G.  34  7  7  6  — l i '  •  33363  — 2 . ,  3637  1 3 ."  4195  
4 .  9  3  -0 .  04973  -3 .  33  1 36  -  3 .  9  1946  .  3 ."  3$37  
5 .  43  -  3 .  35  1 36  -  L -  •  33  154  9  7  324  0 .  3779  
5 .  9: :  - 6 .  55373  -3 .  C'o2:5  -  1  .  32133  G V  36S1  
6  •  46  -3% 2555  2  - 3 .  3335  3  -  1 .  J  6  9  3  7  3431  
5 .  r : 3  -  c .  35To3  -DV 00321  -  1 .  1434^ 3' ."  3137  
7 .  3 9  -  0 .  C3975  -3 .  38  342  -  1 .  2^431  5 ."  2999  
7- 9  1  - 0 .  C6 105  -3 .  36392  -  1 .  27536  s v  279  3  
3 .  4  3  - 3 .  33437  — 3  » 33442  -  1  35315  3 . "  2571  
9 .  36  - e .  33657  -3 .  32533  -  i ;  4  43  1 3  2364  
i  3 .  39  -  3 .  36926  -  3 .  33633  -1". 53939  3."  2  146  
1 1 .  4 3  -  b  •  37  176  -3 .  33730  - 1  633E7 ' 3 V  1953  
1 2 .  33  ~  3 .  37457  -  -3  •  33343  -  1 .  7  45  33  3V 1745  
1 3 .  5 7  -0 ."  3 .7  v9  7  -  3  •  03936  - 1 .  C Ô 3 Ô 4  G .  1551  
15 .  49  -  e v  33342  — u9 12Z -  2  •  33522  Ù  •  1346  
17 .  6 1  -0 .  33396  -  3»  39324  - 3 .  13335  3 . '  1  155  
19 .  59  -0 .  33315  -3 .  395  14  4440^:  3 .  0367  
£4 .  36  -3 .  39562  099  43  - 2 .  475  3  3 .  3S42  
27 .  I  1  - e .  39733  — u  •  7  1366  3«  .36  6 .3 -
31 .  28  -0 .  13  156  —  £ •  13636  - 2 .  33274  0 .  S539  
39 .  44  - 3 .  1 1 1 7  4  -0 .  11 /2  19  -  3 .  5  1354  .3 .  &29 0  
29  S '  DATA -  .  07  6  33^ 03C96,  "Z3/uC",  "PC TAGS I  UX"^ "  1 "SuC"^." i  1 /27 /7  
3CC DATA .32  ,  -  .  1 5  37 , .27 ,  31373  J .  47 ,  62: - .^2299  
315  DATA •  9  'Ù I — •  • i ' j  253! ,1  •  13 , - ,  3  3754 ,1 .  40 ," .3  2979 ,  l .  3  1 ,  -  .  '33237  
312  DATA 2  •  1  3^  -  •  83459 ,  2 .  ' ' i3 ,  .  3'  0  ̂  wi  3  ,  L: -  4  ,  -  .  33331 ,3 .  15 , - .34365  
31  3  DATA 3  •  4  IJ  -  « 34235 ,  3 .  63 ,  34433 ,4  •  '-V J  ,  — •  34333 ,4 .  ' ' i  0  ,  - .  : ;4776  
314  DATA 4  * 9  3 j  -  •  34973 ,  3 .  4w ,  — •  Z5136 ,5  . 96 , - '  3537  3 ,  6 .  •  I C J  - . 35552  
3 1 5  DATA 6  •  9  6  > — •  55  733 ,  7 .2 9 , - .  35975 ,7  •  91 ,""'  36  135 .  o ."  43 ,  - .  '364  3  7  
316  DATA 9 .3 : , - .  J6  657 ,  13 .39 , - .36  92  6^ i  1 .43^  - .S7  176^ 12 .Ù u , - .3  745  7  
3 1 7  DATA 13 .57 . - .37697  ,15 .49 ,  33:42  ,17 .61  , - .33396  ,  19 .  5 9 , Q 3 3  11 
318  DATA 24 .3 6 > - . ' 5T2vy .  , 27 .  i  i .  3073: ;  , 3 1 . 2 3  , - . 1 3 1 5 6  ,  39 .  4 4 , - .  i  1  1  ? •  
125 
100 
Elapsed  t ime  (hr)  
C-I -3 -5 .  Extract ion  o f  potass ium from the  Everet t  so i l  a t  80°C.  
Sample  3  -  2nd deconvolut ion .  
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C_I_3-6 ,  Extract ion  o f  potass ium from the  Everet t  so i l  a t  80  C.  Sample  3  -
2nd deconvolut ion .  
ACID DISSOLUTION DECONVOLUTION 
DATE -  1 /12 /76  
SOIL -  E3/8  0  ION -  POTASSIUM goc  
DECONVOLUTION NO.  -  2  TEMPERATURE -  -éfrC 
EQUATION OF EXTRAPOLATION:Y=-0 .  3052  +-0 .  12251  X 
TIME LOGE PERCENT REMAINING 
(HR)  ORIGINAL EXTRAPOLATED DECONVOLVED 
0 .  00  0 .  00000  — 0  # 30520  0 .  00000  I .  0000  
0 .  02  -0 .  23232  -  0»  30765  -  1 .  5201  1 0 .  218 .7  
0 .  27  -0 .  28754  — 0«  33828 -  J #  9  58  38  0 .  242  J 
0 ,  A7 -  0  # 32428  -0 .  36278  -  2 .  26506  0 .  1038  
0 .  68  — 0*  3  58  16  -  0  •  38851  -2 .  53285  0 .  0  79  4  
0 .  90  -  0*  39927  -  0 .  41546  -3 .  19527  0 .  0410  
LISTNH 290-3  19  goc " ;  ' 
290  DATA 30520^- .  1225U " E S / S e - ^  "POTASSI lM'Jv  ^ ' 1 /12 /V4: :  _  
29  2  DATA .  0  2 ,23232 ,  .  27 ,  -  .  28  7  54 ,  .  47 ,  32426 ,  .  68 ,  - •  358  16 ,  .  90 , - .  399  27 ,  99  9  
99 : 
Elapsed  t ime  (hr)  
100 150 
C-I-A-1 .  Extract ion  o f  potass ium from the  Everet t  so l i  a t  80°C.  Sample  4  -  1s t  p lo t .  
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C-I-4-2 .  Extract ion  o f  potass ium from the  Everet t  so i l  a t  80°C.  Sample  4  
1s t  p lo t .  
DAT3 -  1 0 / 3 0 / 7  3  
c e t : , p i i i : ! a t i o : j  o f  p o t a s s i u m  
SPECIMEN -  E4/S3 ,  A ' J A L Y S T  -  MANDZAK 
f l - J A L Y S l S  O F  U i j ; v M O W i \ I S  
P C T . E L T .  =  0 .  7385  S i ^ M P L E  UT.  - 14 .4327  
M G  E L T .  I N  S / i l  l  P L  E  =  10 6 . 5 8 5  
T I M E C -  0 J H H )  L O G E  P C T . H M . M G .  P C T . . : L { I : J G .  M G .  i ^ ' i V D .  D I L U T I O N  
5  - G .  0  1 5  1 2  0 . 9 6 5 0  r .  5 9 9 0  i . 0 0 0 0  
26  - 3 .  S  1  7 7 0  0 .  9 S 2 5  0 . 2 7 0 5  î .  0 0 0 0  
38  " 3 .  G  1  9 6 7  0 . 9 8 0 5  0 . 2 0 7 0  1 . 0 0 0 0  
57  - 3 .  0 2 1 4 6  0 . 9 7 8 3  , 0 . 1 8 6 5  1  .  0 0 0 0  
— 7  8  -  £  •  0 2 3 2 9  • 0 .  9 7 7 0  ' 0 .  1 9 0 , 5  I  .  0 0 0 0  
9 7  - 3 .  0 2 4 9 3  0 .  9 7  5 4  0 -  1  6 o 0  1  .  0 0 0 0  
I  2 2  - D .  0 2 6 5 3  0 .  9 7  3 8  0 .  1 6 9 5  1 . 0 0 0 0  
I  5 7  - S .  0 2 8 5 7  0 . 9 7  l  8  0 .  2 l ' l  5  1  .  0 3 0 0  
1  9 0  - 0 ,  S 3 £ ' 6  !  S . 9 6 9 9  0 . 2  1 0 5  1  .  0 0 0 0  
£ 2 5  -  G  •  0 3 2 5 9  G . 9 6 7 9  0 . 2 0 4 5  1  .  0 0 0 0  
258  " 0 .  0 3 4 6 8  S . 9 6 5 9  0 . £ 1 6 0  i . 0  0  0 0  
295  -  0 .  03669  0  •  9  6 4 0  0 . 2 0 6 0  I : 0 0 0 0  
339  -  S .  0 3 9  1 2  0 .  9 6  1 6  0 . 2 5 0 0  1  .  0 0  0  0  
3 9  1  - 0 .  0 4 1 3 4  0 .  9 5 9 5  0 .  2 2 7 0  1  .  0 0 0 0  
4 2 3 .  - 0 .  0 4 2 8 1  0 .  9 5 6  r  0 . 1 5 0 0  1  .  0 0 0 0  
476  "0 .  64486  0 . 9  5 6 1  0 .  2 0 9 5  1  .  0 0 0 0  
526  - a .  0 4 6 c  1  0 .  9  5 4 3  0 .  1 9 6 0  i .0 0 0 0  
576  " 0 .  04861  S . 9 5 2 6  0 .  1 6 3 0  1 . 0 0 0 0  
6 2 6  - 0 .  • 0 5 0 2 2  3 9  5  1  0  •  0 .  i 6 ^ i 0  I . 0 0 0 0  
6 5 3  " Z ; .  0 5 1 9 9  0 : 9 4 9  3  0 .  1 7 8 5  i . 0 0 0 0  
7 3 8  - 3 .  C5369  0 .  9 4 7 7  0 .  1 7 2 - 0  1 . 0 0 0 0  
7 7 9  - 0 .  0 5 5 2 2  0 .  9 4 6 3  0 .  I  5 5 0  1  .  0 0 0 0  
8 3 1  - 0 .  0 5 7 3 0  0 .  9446  0 .  1 7 8 5  I  .  0 0 0 - 0  
933  0  •  05943  0 . 9 4 2 3  0 . 2 4 4 5  1 : 0 0 0 0  
1 0 3 4  - S .  5 5  1  8 6  0 / 9 4 0 0  0 . 2 4 4 5  I  .  0 0 0 0  
1  1  3 3  - û .  0 6 4  1 2  0 - 9 3 7 9  0 . 2 2 6 3  1 . 0 0 0 0  
1235  - 0 .  0 6 6 6 3  0 .  9 3 5 5  S . 2 5 0 0  1  .  0 3 0 0  
1348  - 0 .  0 6 9 0 4  0 . 9 3 3 3  0 : 2 4 0 0  1  .  0 0 0 0  
1523  —  S  •  0 7 2  1 4  0 . 9 3 0 4  G . 3 0 8 5  1 .  0 0 0 0  
1 7 1 6  - s .  0 7 5 3 5  f i .  9 2 7 4  S . 5 2 0 5  1 . 0 0 0 0  
1922  ,  - ? •  0 7 3 5 2  0 .  9  2 4  5  0 . . 3 1 0 0  i . 0 0 0 0  
2 3 3 4  - G .  0 6 2 7  1  0 / 9 2 0 6  0 . 4 1 2 0  1 . 0 0 0 3  
2 7 6 4  - 0 .  0 3 6  6 4  0 . 9  1 7 0  0 . 3 8 5 0  1 .  0 0 0 0  
3 1 2 7  - 0 .  0 9 3  1 7  0 . 9 1 3 8  '  0 . 3 4 4 5  1 .  0 0 0 3  
38S2  - 0 .  0 9 5 S 4  0 . 9 0 8 6  0 . 5 5 0 0  1  •  0 0 0 3  
5346  - Z .  10579  0 . 8 9 9 6  - 0 .  9  5 9  0  1 . 0 0 0 0  
6066  - u .  I  1039  0 .  8 9 5 5  0 .4 4 0 5  1  .  0 0 0 0  
7 1 9 6  - 0 .  1  1 7 8 7  0 . £ 3 8 8  0 . 7 1 1  0  1  .  0 0 0 0  
S 6 3 S  - 0 .  1  2323  0 .  a  o , 4 1  0 . 5  0 4  3  1 . 0 0 0 0  
9  7  S o  - 0 .  1  3 2 3 9 .  G . 3 7 6 0  0 . 8 6 2 0  1 . 0 0 0 0  
10676  - 0 .  14048  0 . 8 6 8 9  S . 7 5 2 0  i . 0 0 0 0  
1 2 1 4 2  - 0 .  1  5 4 4 3  0 . 8 5 6 9  %.2830  1 . 0 0 0 0  
1 4 5 7 4  - 0 .  1 6 2 9 4  0 . 8 4 9 6  0 . 7  7 4  0  1  -  0 0 0 0  
1 5 6 5 5  - 0 .  1  7  1  3 3  0 . 3 4 2 6  0 . 7 5 4 0  1 . 0 0 0 0  
1 7 / 1 5 9  - 0 .  1  8 7  8 2  0 . 8 2 8 8  1 . 4 7  1 5  1 .0000  
1 7 9 7 3  -  0 .  1 9 2 6 7  0 : 8 2 4 6  '  0 . 4 2 7 5  1 . 0 0 0 0  
19185  -  0  •  2 0 7  1 7  0 .8129  1 .2650  1 .0000  
J.L.  i  1 t - i  I t  f  'Ù  V-  f V  
7 0 0  d a t a  5 0 ,  " 1 0 / 3 0 / 7 3 " ,  " p 0 t a £ s i u ; ; " ,  " 1 £ / 4 / c s " ,  •W.-FVZK<" 
7 0 5  d a t a  .  7 3 s 5 ,  l - ' l .  4 3 e 7  
7 3 4  d a t a  5 , 3 1 .  9 8 ,  i ,  2  0 ,  5 .  4 1  ,  1 ,  3 8 ,  4 .  1 4 ,  1  ,  5 7 ,  3 .  7  3 ,  I ,  78 ,  3 .  31 ,  1 ,  97 ,  3 .  36  
7 0 6  d a t a  1  2 2 ,  3 .  3 9 ,  1 ,  1  5 7 ,  4 .  ; ? ; 3 ,  1 ,  1 9  0 ,  a .  2 , 1 ,  1 ,  £ 2 5 ,  - i .  0 3 ,  1  .  2 5 6 ,  4 .  3 2 ,  1  
7 0 3  d a t a  2 9  5 , 4 .  1 2 ,  1 ,  3 3 9 ,  5 ,  1 ,  3 9 1 ,  4 .  5 4 ,  1 ,  4 2 3 ,  3 ,  1 , 4 7 6 , 4 .  1 9 ,  1 , 5 2 6 , 3 . 9 6  
7 1  g  d a t a  5 7 6 , 3 .  6 5 ,  1 ,  6  2 6 ,  3 .  2 £ ,  1 ,  6 5 3 ,  3 .  5 7 ,  1 ,  7  3 3 ,  3 .  4 4 ,  1 ,  7 7 / ,  3 .  1 ,  1  
7 1 2  d a t a  8  3 1 ,  3 .  5 7 ,  1 ,  9 3 3 ,  8 9 ,  1  ,  1  3 3 4 ,  4 .  8 9 ,  1  ,  1  1  3 3 ,  4 .  32 ,  1  ,  1  £ 3 3 ,  5 ,  1  
7 1 4  d a t a  1  3 4 - 3 ,  4 .  0 ,  1  ,  1  £ 2  3 ,  6 .  1 7 ,  1 ,  1 7  1 8 , ' 6 .  4 1 ,  1 ,  1 9  2 2 , 6 .  2 ,  1 ,  2  3  3 4 ,  8 .  2 4 ,  1  
7 1 6  d a t a  2 7  6 4 ,  7  .  7 ,  1 ,  3 1  2 7 ,  6 .  3 9 ,  i ,  3 3 8 2 ,  i i ,  1 ,  5 5 4 6 ,  1 9 .  1 8 , 1 ,  6 : 3 6 6 ,  8 . 8 1 ,  1  
7 1  8  d a t a  7  1 9  6 ,  1 4 . 2 2 ,  1 , 8 6  3 3 ,  1  c .  3  8 ,  1 , 9  7  3 6 ,  1 7 . 2  4 ,  1 ,  1  s 3 7 6 ,  1 5 .  3 4 ,  1  
720 data  12143,25.66,  1 ,  14574,  15 .  48 ,  1 ,  15653,  13 . ï .3 ,  1 ,  17459,  2 .9 .43 ,  1  
722 data  17973,  8 .55 ,  1 ,  19185,25.  30 , 1  
100 
80 , 






 ̂10 , 
H ES 32  1J2^ 
E lapsed  t ime  (hr)  
C-I -4 -3 .  Extract ion  o f  potass ium from the  Everet t  so i l  a t  80®C.  Sample  4  -  Is t  deconvolut ion .  
130 
C-1-4-4 .  Extract - Ion  o f  potass ium from the  Everet t  so i l  a t  80°C.  Sample  4  -
1s t  deconvolut ion .  
131 
Se! 
Elapsed  t ime  (hr)  
C-I -4 -5 .  Extract ion  o f  potass ium from the  Everet t  so i l  a t  80°C.  
Sample  4  -  2nd deconvolut ion .  
132 
C-i -4~6 .  Extract ion  o f  potass ium from the  Everet t  so i l  a t  80°C.  Sample  4  -
2nd deconvoiut ion .  
ACID DISSOLUTION DECONVOLUTION 
DATE -  1 /12 /74  
SOIL -  E4/80  ION -  POTASSIIK 
DECON VOLUTI ON NO.  -  2  TEMPERATURE -  80C 
EQUATION OF EXTRAPOL ATI  ON :  Y=s-0 .  3  12  73  +-0 .  14001  X 
TIME LOGE PERCENT REMAINING 
<HR> ORIGINAL EXTRAPOLATED DECONVOLVED % 
0«  00  0 .00000  -0 .  3 .1273  0 .00000  1 .0000  
0 .  05  -0 .25720  -0 .  319  73  -  1 .  745  69  0 .1745  
0 .  20  -0 .30623  -0 .34073  -2 .  37546  0 .  09  30  
0 .  38  -0 .34437  -  0 .  3  659  3  -2V8 771  6  0  V 0  5  63  
0 .  57  -0 .  37989  -0 .  39  254  -3 .  4419  4  0 .0320  
0 .  78  -0 .4172  6  -0 .42194  -4V46982  0V 0114  
Elapsed  t ime  (hr)  
100  igp  
C-II -1 -1 .  Extract ion  o f  potass ium from the  Everet t  so i l  a t  60°C.  Sample  1  -  1s t  p lo t .  
C-II -1-2 .  Extract ion  of  potass ium from the  Fr i s se l l  so i l  a t  50°C.  
F irs t  p lo t .  
Sample  1 -
DATE -  10 /16 /73  
DETERMINATION OF POTASSIUl ' i  
SPECIMEN -A1160  ANALYST -  MANDZAK 
ANALYSIS OF UNKWOVJNS 
PCT.ELT.=  0 .7417  y SPL.WT.= 1 1 .7652  MG ELT.  IN SPL.  
87 .2625  
TIMEC.  01HR)  LOGE PCT.RMNG PCT.  RMMG. MG.  RMVD.  DILUTION 
17  -0 .03404  0 .96653  2 .9202  0 , .  5 .000  
37  -0  04065  0V96016  0V5562  0V05 00  
58  -0  0431  1 0 :95761  0V2050  0 ' :0500  
63  -0  04509  0V95591  0V 1655  0 :0500  
106  -0  046  56  0V95450  0V 1231  0 :0500  
133  -0  04790  0- '9  532  3  0 ."  1113  0V0500  
156  -0  04909  0V952  10  0V 0987  0V0500  
181  -0  05022  0V95 102  0V0940  0V0500  
214  ~0  05161  0V9497  0  0  V 1  152  0V0500  
249  - 0  05295  0V94842  0V 1113  0V0500  
288  - 0  05430  0V947  15  0' . '  1113  0V0500  
346  " 0  05602  0V945S2  0 :1424  0V0500  
421  -0  05820  0V94 346  0 :1795  0 :0500  
484  -0  05997  0V94179  0 :1455  0V0500  
531  -0  06  148  0 /94037  0:124  1 0V05  00  
609  -0  06336  0- '93S6  1 0V1539  0V0500  
704  -0  06566  0V93645  0V 188  3  GV0500  
772  -0  06729  0V93492  0 :1332  0V0500  
854  -0  06934  0793329  0 :1424  0:0500  
1009  -0  07  133  0V93116  0 :1861  0V.05  0  0  
1 .101  - •0  07269  0V92989  0Vi  103  SV 05  00  
1171  -0  07375  0V92890  0V 0864  .  0 ' :0500  
,1301  -0  07568  0V927Î2  0V1560  0V0500  
1726  -0  07987  0V92324  0 :3383  0V05 00  
2201  -0  08180  0 . '92  145  0V 156  0  0V0500  
2529  s  -  0  08313  0V92023  0 :1064  0V0500  
2960  -0  08487  0V91864  0 :139  3  0V05 00  
3515  -0  08642  0V9 172  1 0V1241  0 :0500  
^270 .  -0  08854  0 .91527  0:169  8  0 :0500  
4870  -0  08979  0V9i413  0 :0997  0V0500  
5405  -0  09140  0:91266  0 .  1282  0V0500  
5898  -0  09277  0V91 140  0 :  109  3  0 ' :0500  
7195  -0  09770  0V90692  0V3908  0 :0500  
7880  -0  1 0049  0V90439  0 :2210  0 ' :0500  
8387  -0  I03ÎS  0V90196  0V 2119  0 :0500  
9765  -0  10551  0V899  87  0 :1828  0 :050  0  
10905  -0  10747  0 /89811  0:1539  0V0500  
12940  -0  I  1010  0"."  89  57  4  0V2062  0V0500  
13550  -0  1 1  186  0 . '894  17  0V137  3  0V0500  
14533  -0  1 1358  0V89263  0 :1342  0 :0500  
15623  -0  1 1583  0VS9062  0 :1752  0V0500  
16203  -0  1 1788  0V88880  0 :1591  0: :  05  0 ,0  
17132  -0  12251  0 ."  8847  0  0 :3582  0V0500  
18622  -0  12932  0 :87870  0:5236  0 :0500  

































10 ,  1 ,9 ,2 ,  
,  0 ,  7  .  4 ,  1 ,  
43 .  4 ,  1 0  
.  7417 ,  1  1 .  
17 ,29 .  4 ,  . '  
133 ,  13 .2 ,  
249 ,  13.  2 ,  
484 ,  16 .  6 ,  
772 ,  15 .4 ,  
1171 ,  10 .6  
2529 ,12 .7  
48  70 ,  12 , ' .  
7880 ,23 .  S  
12940 ,  22 .  
16203 ,17 .  
99999  
• •10 /16 /73" ,  "POTASSIUM",  "AI  160" ,  "MANDZAK[]  
12 .7 ,2 ,  16:4;3 ,  2  1 .2 ,4 ,  25;  5 ,  29 .9 ,5 ,  34 .8 ,7 ,38 .8 ,8  
•652  
37  
05 ,  1 
05 ,2  
05 ,  5  
•05 ,8  
.  05 ,  
.  05 ,  
15 ,  54  
.  05  
.  05  
' ,  . '05  
48 .  1 ,  .  05, sa, 22. 1 ,  .  05, 83 ,  18 .  5, .  05, 106, 14 .  4 ,  .  05 
56",'11'.'9, • 05, 181,1 I. 4, .  05, 214, r3. 6, .05 
88 ,  13 .  2 ,  . '0  5 ,  346 ,  16 .  3 ,  . '05 ,  42  1 ,  19 . '8 ," ."05  
31 ,  14 .  5 ,  . '05 ,  609 ,  17 .4 ,  .  05 ,  704 ,  20:6 , ' . '05  
54 ,  1 6 .  3 ,  .  05 ,  1009 ,  20 .  4 ,  .  05 ,  1  101 , ' I  3 .1 ,  .  05  
1301 ,  17 .  6 ,  .  05 ,  1726 ,  33 , ' . '05 ,  2201 ,  17 . '6 ,  . '0  5  
2960 ,  16 , ' .  05 ,  3515 ,  14 .  5 ,  . '05 ,  427  0 ,  18 . '9 ,  . '05  
05 ,  14 .  9 ,  .  05 ,  589  8 ,  1 3 ,  .  05 ,  7  195 ,  36 .9 , ' .  05  
83  87 ,  22 .  7 ,  . 05 ,  9765 ,  20 .  1 ,  .  05 ,  109  05 , '17 .  4 ,  .  05  
,  13550 ,  15 .  8 ,  .  05 ,  14533 ,  IS . 'S ,  .  05 ,  15623 , '  19 .  4 ,  .  05  





2 0 ,  
10 . 
~îo 23 35 ijô ?o 
Elapsed  t ime  (hr)  
C-II -1 -3 .  Extract ion  o f  potass ium from the  Fr l s se l l  so l i  a t  60°C.  Sample  1  -  1s t  deconvolut lon ,  
136 
C-II -1-4 .  Extract ion  o f  potass ium from the  Fr l s se l l  so i l  a t  60°C.  Sample  1  ~  
F irs t  deconvolut ion .  
3  - - - -• 
Tr :  
:  ~ I  
7^3] '  
- i  
c  .  !  7  -  s .  03434  -3  07 8/42 -3  .5S59C G 5  5  
z  .  37  -  3  •  34 333 -  ;• !??C:AÔ -  3  .7 -714  4  'i  
r :  .  5  3  
-  3  = 
34 :11  -3  V- 3  . . .  3  .  3 .  3  "1 
. -737 i  4  i  
I  
i  5  S  
- 3 .  -
" '7  3  
J7 :  
.  7 1.^:3 
; Z T' 
1  .  r;  1  — J  »  3532:  -  1 » _  3  V.'  o  C 5  
.  1 3  5  i  :  1 -  3  ?  3  4  -  1 ' U J  'i.-; 3  3  3  
-  3 ,  3  := 3  1  3  -  3  ^79 3:  -  1 .  A; .  7  3  3  C . . .  
7  ; •  1  7  .  17 '. '  3  3  
3  .  -1  ' j  3 .  ;  _  7  ^  3 :  -  :  3  
-. . .  I  _ 3  3  3  3 -  3  -  1 .  3  Z 3  ;  .4  3  33  
- :. " •) / -  3  -  I ,  -•  I  :  •; 1  3  34  
'  5  3  i  3 - :  3  :  _7 ?73 -  1 "33  
.  :?  9  36:^0 -  3  -  1 33  
7  .  ,C--=  -  3 .  ̂ 3536 -  3  3  i :  3  1 -  1 .  7 i  7  v/ i  3  i  7  
7 .  72  — » "  . 733  -  3  :3S3;  -  1 . 3  33_7  3  13  
c  S / :  -• • 3393Z; -  3 -  I .  36 3  14  
39 -  c  - 3"? 133 3 3 ':3 " -  i  .  3  i  1  
11 ai  -  3 .  3^1139 -  3 -  '3  .  3  ̂  3  33  3  1 u  
i  i  .  1 \ '?  ?  3  7  3  -  ::  - '3  •  l i  w  3  - •3  
1(3 .  31  : :  7  3  i  3  -  3  3C 173 -  C. . 33393  L, 37  
1 7  ,  2  6  -  3- 37337  -  3- 03 337 -  3  .335:9 3  o  
3'2 .  31  -  3' .  3  o  i  3  :  -  3  .371  -3  3  3  3  3  
25  2 ;  ~ 3  » 3 i :39  6  -3  •  3  4  3  3  3  
.3  9  -  .  33- :37  3. .3C:j  3  : 
C 3  .  1 5  C 36A3 -  3  -  3  13  3 :  3  i  
-4?  - .73;  - -0 .  3  3  3  3  4  -  3  3  3  -. j  - 3  .  . - i7  133  3  3 :  
29 '3  D _ . '?7C3C,- . .  33  33  1 1  / c  "P3 3 . .SSI3  A",  "  i  'A  "333  13 /  
2:  2  D - iTA I'  7  ,  - .  33/  3^, .  :  ,  - .3  ,  .  C 3 ,  - . • •^31  1 .  2 . : ,  34  3  39 ,  !.. -• 
29". i  .  53,  7  3  3^ 1  3 :  ̂ - .  33  3  7^ 1 =  3  3  1 ,  3 .  13 , - 3_  i&'i  
29  5  D - 43 ,  -  ,  3 :  3  3  3  V 2  33  ,  - .  \3  3. , ,  1.3 J -  .  _ 3  3  3  v 4  .  . .A  J -
29G D 3TA 4  .  3%, -  .  3t  9v7,  5 J :  J - ,  33  '-•! 'o u » ' o  ̂  . i  -  ,  7  .  3-4-  - •J o  Z . /  o  
3C 3  L \TA 7  .  72,  7  3; ,  J - .  33  3  4  .  13  .  3  .  37  i  23,1.1.  :  i _72  
3C2 D/.TA 1  1 .71  ,  -  .  3 7 , .73 ,  1 3 .  1J '/ Z'-J w J 17 .33 ,  7  337 ,  33- . - ,  1 ,  
3?/i L ATA 3 5 .  23 ,  -  .  r  3  3  i  3^  33 .  33 ,  3  3  37 ,  33 .13 ,  - .  L 33  43 ,  4 .3 .  73 ,  -  .  C 
300^.  DATA 99999 
100 
137 
8 0 .  
60 . 






Elapsed  t ime  (hr)  
C-II -1 -5 .  Extract ion  o f  potass ium from the  Fr i s se l l  so i l  a t  60°C.  
Sample  1  -  2nd deconvolut ion .  
138 
C-II -1-6 .  Extract ion  o f  potass ium from the  Fr i s se l l  so i l  a t  60^C.  Sample  1  -
second deconvolu I:ion. 
ACID DISSOLUTION DECONVOLUTION 
DATE -  l / ,24 /7  4  
SOIL -  Al l /60  ION -  POTASSIUM 
DECONVOLUTION NO.  -  /T  2  TEMPERATURE -  60C 
EQUATION or  EXTRAPOLATION:Y=-0 .78542  + -0 .  13346  X 
TIME LOGE PERCENT REMAINING 
CHR) ORIGINAL EXTRAPOLATED DECONVOLVED % 
0 .00  0 .00000  -0 .78542  0 .00000'  1 .0000  
0 .17  -0 .58590  -0 .80811  -1 .59041  0 .2038  
0 .37  -0 .74914  -0 .83480  -2 .64036  0 .0713  
0 .58  -0 .81610  -0 .86283  -3 .29414  0 .0371  
0 .83  -0 .87271  -0 .89619  -4 .02728  0 .0178  
1 .06  -0 .91648  -0 .92689  -4 .87822  0 .0076  
1 .33  -0 .95756  -0 .96292  -5 .58002  0 .0038  
290  DATA -  .78542 , - .  13346 ,  "Al  1 /60" ,  "POTASSIUM",  ' 4^ ,  "60C",  "1 /24 /74"  
292  DATA .  17 , -  .  585  90 ,  .  37 , - .74914 ,  .  58 , - .  81610 ,  .  83 , - .  87271 ,  1 .  06 , - .91648  
294  DATA 1 .33 , - .  95756 ,  1 .56 , - .99554 ,99999  






C-IX-2-1 .  Extract ion  o f  potass ium from the  Fr i s se l l  so i l  a t  80°C.  Sample  2  -  1s t  p lo t .  
140 
C-II -2-2 .  Extract ion  o f  potass ium from the  Fr l s se l l  so i l  a t  80°C.  Sample  2  -
f i r s t  p lo t .  
DATE -  10 /23 /73  
DETERMINATION OF POTASSIUM 
SPECIM5\]  -Ai iSS  A^-JALYST -  HAiODZAl-C 
ANALYSIS OF UNKNOWNS 
PCT.ELT-= 0 .7417  5PL.WT.= 7 .8267  MG EL-T.  IN-  SPL-
56.0506 '  





















6 8 1  


















- 0 "  
0.03657 
0' .  04419  
0 .04810  
0 .05261  
0.'056 I  3 
0VS5835  
0.'060 14 
0 ."  06  247  
0 .06502  
0»  067S3  
0 .  07073  
0V07 331  
0V07634  
0.07963 
03  153  
0." 06628 
0.'08894 
0V09 127  
0V09  347  
0V09564  
0 .09753  
0V09999  
0 .1019  3  
0 . ' , !  2557  
0 ."  I  £957  
0. 11874 
0 ."  1297  1 




1451  1 
15450  
15930  
0 ."  1689  3  
0 . '182  17  
0V19202 
0 . '  197  54  
0V20440  
0 . '2  1 36  3  
3.96469 
0 .9567  S  
0 . '95304  
0 .94875  
0:94541  
0V9 4  329  
0 .  94163  
0'."93944 
0 . '93705  
0 .9  3442  
0  V 9  3  17  2  
0 .92931  
0V92650  
0^:92346  
0 . '92171  
0V9 1734  
0 .9149  0  
0V9 1278  
0V91 077  
0V9 0879  
0V90707  
0 .9  0484  
0V9 0  309  




0 /87592  
0.'874S6 






. 0V33346  
0V82 529  
3 . -82075  









0".  127  5  







0 :2534  









0'. '469 3 
0:5624  
0V 1416  
0^:1077  
0 :1126  
1620 





0 :4745  






0 :05  00  
0V0500  
0V05 00  
0 :0500  













0V05 00  
0 :0500  
0 :0500  
0V0500 
0V0500  
0 :0500  
0 ' :0500  
0 :0500  
0 :05  00  
0 :0500  
0^:0500  
0 :0500  
0 ' :0500  
0 :0500  




































1 0 ,2 ,  9 ,  
0 ,  0 ,  6  
29.9,29 
.  7417 ,7  
121 ,13:  
211 ,16 .  
35  1 ,  19 ,  
529 ,13  
742 ,  14  
1440 ,44  
2905 ,12  
5095 ,24  
8546 ,£7  
99999 
2, "10/23/73", "POTASSIUir',."Al 180", "il/k-jDZAK" 
, 7 .4,  1,  11 .3 ,  12 .7 ,2 ,  16 .  7 ,16 .  4 ,  3 ,  SE:  4 ,  21 .2 ,  Q,  25,  25,  5  
.  9,6, 3». 873». 8, 7; 3'9. 873%. 878, *8. 5743. 47 1% 
;626?  '  
S, 53,5. 3, .  5, A9, 2^K3,. 05, 78, 25. 7, .05, 133,20. 6,.. 05 
G7 .  S5,'136711, .  C3,1597 2, .  2S7 1M, 15.3,125" 
7,.05:, 243, 17. I , .Où, 27 3,  "I 5. 4,  .  SS, 31 3,  T TV 7 ,  .05 
.  05 ,3B2,  *^1^4,20»  1 ,  .  05 ,  A/  2 ,  lD .o , .Oo  
G, .  Q5,5B2, 13. I ,  .  G5, 637, 12:9, .  05, 681, 11: 4, .  05 
^[> .G5,7S9 ,  1  1 .6 ,  .  0  5 ,929 ,20 .3 , .  T:5 ,  1054 ,c :2 .5 , .0o  
, , .2282,51,.OS,2^159, 15.6,.55,2680, 12.^,.B5 
.  7, .  05, 3223, 17. 6, .  05, 3905, 26. 3, .  25, 4758,:(l '4, .  05 
.  7, .  G5, 5932:, 4/1. 4, .  05; 7067)5679, .  05L 7973,44.4, .  05 
,  .  35, 9450, 32. 4, ,  M5, 1 G 1 06, 41. 3, .  05 









0  10  20  35  50  so  
Elapsed  t ime  (hr)  
C-II -2 -3 .  Extract ion  o f  potass ium from the  Fr l s se l l  so i l  a t  80°C.  Sample  2  -  2nd deconvolut ion .  
C-II -2-4 .  Extract ion  o f  potass ium from the  Fr i s se l l  so i l  a t  80^C,  Sample  2  -
f i rs t  deconvolut ion .  
.  :C- i :  : .0" .  371  - ZL']7 \ ' :  U37  37  
/  L 
ro :  i  3  L" 
- -
:  I  73  .  -•  1  7  
•7^10 . ;  r;  ~  33  "7:77  3 i ._3r: :  , -  -  - -  v;  
3 '  3  3  
. . . .  . .  , ; : .-
3733  17:7 .  37T7. . rCL3:773  37337  
0  e 3 .  _ .. - -. -• 1 .  3333  
c; .  i  5  — * . 37  .7 ;  3z33  
"  .3  o  533x . : j  a  
33  34  3  1 5  -  V 025^1  3  3  3  3  -i  9  
-  c  - :v ir : :z  33  /-• » 494  3  
1V -  vV !  26 / ,2  „•  •  43  33  
1 . '  21  — • . 3  .;•  v . .  3  — .V e  -  3  w" i  -  ... < 311:3  4 . . .  44  
IV 3  6  -  cv  L; 3  f. . '  i  -  3  *  1  L  - j  !  3  -:=;^2  429  3  
I .  _ . .2  7  4  JVC 
1 .  — 3  5  3-  33  -3 . '  1:3  72  ;1  3V  ̂ 37;  
1 1  - 77 . -1 :7:3  -  13  3 - ;  3 ;  3~V 0  i  
"  3V -  IV 37  34:3  
7  3  c :  1 -^ ."13 .324  -  iv  142  13  319  1  
3 - 1 .3  " '2'  37334  -3V 13367  -  IV 22  1  3  3  29^0  
3 .  5  1 -  3V 1 .7  93  c  "IV 3  1337  • 3"- 2631  
c3  _ : /3  133  - :V 3V 2535  
2/1  -  3  13":  ô  - IV 5 .423 ,  3V 2133  
4 .  • /  -3 .  37  33  -i  - 3V11337  -  1 V 3V 1  04  i  
5 .  2  9  "3V 39  127  -37  113 '3  -  IV .i -  «  IT3C 
S .  33  "3 .  1 1  155  -  IV 3 :234  33'  13  32  
37  3 ;3u  'i  - r ." l  1214  -  IV 32557  • 1437  
C« 31  -33  3:753  -  IV :n37 i  3 '3  1353  
42  :9T: '9  1 :326  -2 .  123 i? .  _• • 11:3  
89  "  3  •  1C193  -J . ' l  1376  -2V 3- .  1  3  1  3V 1333  
DV 29  ~  3  I  3357  -CVUoSv 44AJ;v  33 '  VJÛÛÔ 
I  v .  54  •" 3  •  iE: : ;û7  — u »  1  i  V V z .  73233  2u l9  
14 . '  43  -  3«  1  I  37  4  -3V I2C73 -4V 3  3  7  4  1 3173  
£95  DATA 133  -33Î  37  " .  -7  1 /33" ,"POT V.77 '  1  -33C'  J "i  2 /4 /73"  
292  D- .  r 5^- •  2 '3  u  ̂  , .  c  c  - i  3  19 ,  .  4 :7  - 13: .  ?  3 , -V232:  '13  1  . 53 , - . :S313  
2: '4  Ij ."  '  r .  r .  2 '1 ,  23  3 :73 .  r - -• - •  O 1  ,  À •  L'  9 ,  -  •  3:61: / :  7  
2v  S  D;- 1  Iv  -  •  L  w 73 ,3 ,  2V 4  3  ,  - . '37373 ,  337  37:31  .  33  13: . -V L_ 'C  34  
29  5  3 /  5  1 ,  -  V 37  ?  5  :  ;  cv  3 . - 3  1 5  3: ,  . 33  2  4 ,  -V 3  3  323  J *4  •  '  c  : ,  — *  ZC3 ;^4  
DAT.:  3V -  . '09  127 ,3 .  c  6  ."3  7 ,  -  •  ; ; )564  ,  ' j  a  3  1 ,  — •  39  7  53  
TA 7 .  3  .13193 ,  9V2 --V 13337  , -7 .34 /"  .  3  9  c ,  7  
3 : ; i  D;- 14  .  4L i  i c? : ' : ,??  I '??"  
. . .  
143 
100 
"53  nô"  
Elapsed  t ime  (hr)  
C-II -2 -5 .  Extract ion  o f  potass ium from the  Fr i s se l l  so i l  a t  80°C.  
Sample  2  -  2nd deconvolut ion .  
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C-II -2-6 .  Extract ion  o f  potass ium from the  Fr l s se l l  so i l  a t  80°C.  Sample  2  
second deconvolut ion .  
ACID DISSOLUTION DECONVOLUTION 
•  DATE -  1 /2^/74  
SOIL -  Al l /80  ION -  potass ium 
DECONVOLUTION NO.  -  2  TEMPERATURE -  80C 
EQUATION OF EXTRAPOLATION :  Y=-0 .  544  15  + -0 ,21853  X 
TIME LOGE PERCENT REMAINING 
(HR> ORIGINAL EXTRAPOLATED DECONVOLVED Z 
0 .00  0 .  00000  -0 .54416  0 .  00000  1 .  0000  
0 .15  -0 .44282  -0 .57694  -  1 .64987  0 .  1921  
0 .33  -0 .56082  -0 .61627  -2 .61232  0 .0734  
0 .49  -0 .62562  -0 .65124  -3 .43451  0 .0322  
Elapsed  t ime  (hr)  
D-I -1 -1 .  Extract ion  o f  sodium from the  Everet t  so i l  a t  tO°C,  Sample  2  -  I s t  p lo t .  
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D-I-1-2 .  Extract ion  o f  sodium from the  Everet t  so i l  a t  60°C.  Sample  2  -  1s t  p lo t .  
DATE -  10 /15 /73  
DETEFMINATIOM OF SODIUM 
SPECIMEN -E2/S9  ,  ANALYST 
AMALYSIS OF UNKNOWNS 
PCT.ELT.=  1 .334  SPL.WT.:  
173 .72  
-  MAi\ID2AX 
13 .0225  MG ELT.IN SPL.=  
TIME( .  0  1HR)  LOGE PCT.RMNG PCT.  RI^NG.  MG.  RMVD.  DILUTION 
5  -  0 .00209  0 .  99791  0 .3631  0 .0500  
32  -0 . '00291  0 ."  99  7  09  0 /1418  0 /0500  
57  -0 :00354  0V99647  0 /109  2  0 /0500  
82  -  0»  00405  0V99596  0 /0884  0 /0500  
108  -0 ."  004  35  0V99566  0 /0514  0V0500  
135  — 0»  30463  0 /99541  0 /0443  0 /0500  
170  -0V00495  0."  99506  0 /0596  0V0500  
208  -0 ."0053i  0 /99471  0 /0616  0 .0500  
238  -0Ve0565  0 .99437  0 /0596  0 /0500  
274  -0V00604 .  0.99398 0/067  8  0 /0500  
309 -0V00631  0V99 37  1  0 /046  3  0 /0500  
359  -0V00691  0 /99312  0 /1029  0V0500  
41  1 -0V00743  0 /99260  0V0894  0V0500  
462  -0 . '0  07  82  0 .  99221  0 /0678  0V0500  
521  — 0*  00831  0 /99  172  0 /0853  0 /0500  
564  -0V00878  0 /99  126  0 /0301  0 /05  00  
617  -0 .  00968  0 /99  03 ,6  0 /1556  0V0500  
666  -0 .01017  0 /98988  0 /084  3  0V0500  
726  -0*01061  0 .98944  0 /076  0  0 /0500  
776  — 0«  01076  0 /98930  0V0250  0V0500  
827  -0V01151  0 /98856  0 .1281  0 /0500  
919  -0 .  01238  0 /98770  0 /1503  0V0500  
1020  -0 .01322  0 /98687  0 /1439  0 /0500  
1117  -0 . '01420  0 /98590  0 /1673  07  0500  
1230  -0 .01521  0 /98490  0 /1737  0V0500  
1442  -0 .01681  0 /98333  0 /2740  07  0500  
1617  -0V0I  867  0 /98150  0 /3165  0V0500  
1877  -0V02064  0 /97957  0 /3357  070500  
2299  -0 .02479  0 /97  551  0 /7  05  3  070500  
2774  -0 .02714 0/97  322  0 /397  6  07  050-0  
3117  -0V02871  0 /97  170  0 /2652  070500  
3525  -0 . '03057  0 /96989  0 /3143  07  05  00  
404  3  -0 ."  03260  0 .  96793  0V3403  07  0500  
4333  -0V0337S 0 /96678  0 /199  5  07  0500  
5230  -0 . '037  00  0 /96368  0V5395  07  05  00  
5977  -0 .03834  0 /96238  0 /224  5'  07  0-500  
6373'  -0V03964  0 /961  13  0 /2169  07  05  00  
6720  -0V04088  0 .95994  0 /207  1 07  05  00  
7653  -0V04378  0 .95717  0 /4820  070500  
8396  -0 . '0460S /  0 .  95502  0 ,37  34  07  0500  
999  I  -0 .05029  0 /95  09  5  0 /7066  070500  
10634  -  0 .05186  0 /94946  0 /2585  07  0500  
1 1  132  -0 .05315  0 .94824  0 .  2  125  07  0500  
12553  -  0*  05664  0 /9449  3  0 /5747  070500  
13113  -0 . '05821  0 /94345  0V2574  070500  
13626  -0 .05969  0 .94206  0 /2420  070500  
14781  -0 .06290  0 /9  39  04  0 /52  38  070500  
15966  -0 .  06623  0 /93591  0 /54  31  070500  
17186  -0V069  30  0 /93305  0 /49  7  5  0 /0500  
18415  "0 .07253  0 .93004  0 .5226  0 /050  0  
1 966  I - 0 /07681  0 /92606  0V 6  914  07  0500  
20863  -0 .08029  0 .92285  0 /5577  070500  
22136  -0 .08334  0 /92004  0 /4891  07  0500  
23073  -0 .08575 0/91783  07  3837  0 / -05 '00 '  
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D-1-1-2 .  Extract ion  o f  sodium from the  Everet t  so i l  a t  60°C.  Sample  2  -  1s t  p lo t ,  
( cont 'd)  
1700  DATA 1  0 ,  2 ,  9 ,  2 ,  "10 /1  5 /73" ,  "SODIUM",  "E2/  59" ,  "MANDZAK" 
1702  DATA 1 .  8 ,  1 ,  0 ,6 .8 ,  7 .  8 ,  1 ,  10;4 ,  10 .  7 ,  2 ;  17 .5 ,  16:  1 ,  3 ,  20 .9 ,21 ,4 ,25 ,25 ,  5 ,  30  
. 2 ,30 .3 ,5  • 
1704  DATA 38 .  6 ,  39 .  6 ,  8 ,  46 .  7 ,  46 .  7 ,  10 ,  67 .  5 ,67 .  5 ,  15  
1706  DATA 1 .  334 ,  13 .0225  "  
1708  DATA 5 /35 .5 ,  .  05 ,  32 ,  15 .4 ,  .  05 ,  57 ,  12 .3 , .  05 ,  82 ,  10 .  3 , .  05 ,  108 ,6 .  7 ,  .  05 ,  135  
,6,.05 • •" "• " " 
1710  DATA 1 7  0 ,  7 .5 ,  .  05 ,  208 ,  7 .7 ,  .  05 ,  238 ,  7 .5 , .  05 ,  274 ,  8 .  3 ,  .  05 ,  309 ,  6 .2 ,  .  05 ,  35  
9 ,  11 .7 , .05  •  •  •  "  -  •" "  •"  ""  
1712  DATA 41  1 ,  10 .4 , .  05 ,462 ,  8 .  3 ,  .  05 ,  521 ,  10 , .  05 ,  564 ,  9 .  5 ,  .  05 ,  617 ,  16 .  7 ,  .  05 ,  6  
66 ,9 .9 , .  05  "•  •  "  "  "  •" 
1714  DATA 726 ,9 .  1 ,  .  05 ,  776 ,4 .  1 ,  .  05 ,  827 ,  14 .  1 ,  .  05 ,9  19 ,  16 .2 , .  05 ,  1020 ,  15 .  6 ,  .  0  
1716  DATA 1  1  17 ,  17 .8 ,  .  05 ,  1230 ,  18 .  4 ,  .  05 ,  1442 ,  27 .  6 ,  .  05 ,  1617 ,  31 .4 ,  . 05 ,  1877 ,3  
3 .1 , .05  •  '  •  "•  ""  ""  '  " 
17  IB  DATA 2299 ,  6  3 .  9 ,  .  05 ,  27  74 ,  38 .  5 ,  .  05 ,  31  17 ,26 .  8 ,  .  05 ,  3525 ,  31 .2 ,  .  05 ,4043 ,  3  
3 .5 , .05  •  " • •  ""  • •  "  
1720  DATA 4333 ,  20 .  8 ,  .  05 ,  5230 ,  50 .  5 ,  .  05 ,  5977 ,  23 .  I ,  .  05 ,  6373 ,  22 .4 ,  .  05 ,  6720 ,2  
1 .5 , .05  •  •  •  "  "  
1722  DATA 7  653 ,  45 .  7 ,  .  05 ,  8396 ,  36 .4 ,  .  05 ,  999  1 ,  64 ,  .  05 ,  10634 ,  26 .  2 ,  .  05 ,  1  1  132 ,  2  
2 . .  05 ,  12553 ,53 .4 ,  . 05  " "  "  "  " 
1724  DATAI 31  13 ,26 .  1 ,  .  05 ,  13626 ,  24 .7 ,  .  05 ,  14781 ,  49 .  2 ,  .  05 ,  15966 ,  50 .  8 ,  .  05 ,  171  
86 ,47 , .05  " 
1726  DATA 18415 ,  49 .  1 ,  .  05 ,  19661 ,  62 .  8 ,  .  05 ,  20863 ,  52 ,  .  05 ,  22136 ,  46 .  3 ,  .  05 ,  2307  
3 ,37 .3 , .  05  " "  "  • •  "  •  
10 20 30 liO So 
• • • • • 
Elapsed  t ime  (hr)  \  
D-I -1-3 .  Extract ion  o f  sodium from the  Everet t  so l i  a t  60°C.  Sample  2  -  1s t  deconvolut lon .  
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D-I-1-4 .  Extract ion  o f  sodium from the  Everet t  so i l  a t  60  C.  Sample  2  -  1s t  deconvolut lo  
iX:D 2I3CÛLUTXG:;  CZCOJVOLUTIO;:  
L . ;73  -  1 1 /C7/73  
-  Z2 /5~  10 . i  -  ZÛZ'IU: .  
! : zcc :r ;oLUTio: j  ! ;o .  -  i  
Z3UAT:0iJ  or  .POL . ' \T  I  J .  !  :  Y= -  :  .  :  2 :  13 
L0=3I:  cz i jT  AIwIJG 
3:1:CI: :  \L  IX TR.  _3  0LAT22 i ;3 :30 . . .  VULVl^D 3  
e .  ; :a  z .  zr jccL 32243. 3\  33332  1 .  
•  C5  -C.  23229  — - JJ  32244  -  0 .  39623  0 .  9065  
0 .  32  -C. 'g029I  -  0  .  02252  -ev  13605  2' .  8726  
0 .  57  T3VC3354  -G.  32253  -•  2V 16551  r .  e : ' i75  
c .  22  22255  13931  2V 3  2  7  5  
1 .  -^ . '22:435  2: jU72  -  3  * 2^  192  3 .  3172  
I .  35  -r . 'CO/ iCE 32279  -3 ."  21  177  •  
1 .  7 :  -C. 'C j< iv5  -3V 33239  -  3' . '  226T2 
1 22L:v)  -  3 .  242  Ù2 -V •  7263  
2 .  74  -  _  •  Z-C-J  J  -  3V S2:3I7  -  :3V 27292  3V 7: : : i  1  
5 .  z  6  26  -  3V 'V W -1 ̂  75:2  
3?  C* -  :• V  21  164  3'V 7322  
^';V i  i  -  3V 2  3  3  4  -  3V 33526  3V ? lo2  
c :  -T. 'rZTcC — i_ ,  »  -TV 2 :  131  3V 7 :33  
tV Ll  -  :VCZo31  — »  22  2  34  37271  3V 6339  
5V 54  - : .v  : :337  3  -3V 32  39  5  3  9  w 3  0  GV 6  7  2  3  
17  — »  „•  L;  Ç/  (1 .  3  321  3  -  3V 44775  u .  
6 . '  o  6  -  I  17  - •  3V :2  !23  -  3V 3  7  319  2V 6  220  
;  7 .  -  n  CG :  — ,  y  *  22439  ^-19347  L- .  v  1  3  3  
7 .  76  -  J  I  C7  J  3' . '  22453  4: '4  7 .b  • i .  6  2 : ;  3  
3 .  27  -  :5115  1 . 2466  — , 34364  5324  
9 .  i?  -c . ' i : ; i2 : :ù  -  3: ,  - 24?  1 -3V 3  L.  9  6  2  2V 5545  .  
1:^ .  2 ,0  -3 . 'C1322  22c l3  -  3V 6265 ,2  3V 529  i  
i  i .  17  — 'J  •  2  i  -  i  -  S  -3V 02545  ''  -  3V 6  99  32  2V 4 )7  1 
1  -Z" . 'CI  52  1  : ;2575  -  3V 73441  3V'  46  3  6  
I . / : . '  -';2 -  jV 2163  i  -  3 . '  3  2  u  22  -0V 36237  cv  419C 
16  V I  7  C1UÔ7 2262  5  ,  - IV 32683  CV 35o l  
13 ."  77  -  3 .  C'2334  -3V 32723  -  IV 19737  2V 3 :13  
32 .  9  9  - !J . '32479  22364  -  IV 77ÔS5' '  r .*  1639  
27 ."  7 ." i  - 3 .32714  -  3  .*  22 :92  -2V I L J3Ô 2V 1213  
31 .  17  -2 .CIS?1  23225  -2V Z7U.10  2 .  C)35  
35 .  25  -3 . '3  3  357  -  3  V 23195  — 2 .  31013  2' ;  2  6  22  
/I : : . '  43  -3 .332vC — , j ,  23335  i23! ,7  3 .  L3L5 
•• i  o  •  33  -3V33373  -  .  33413  -  '- i  1 :536  ^ .  2122  
20  0  DAT. \  222  43 , - .J332  7 ,  "Z2 /59*  ,"20DIU: i  
292  DATA .05 , - . : :229 , . :  2 ,  - .  3  2291  , .  J7J '~ .3  C35 . : ," .  S2 , -7U3^ S5 ,  1  .Co) - .3C435  
294  DATA f .  35 ,  -  .  03463";  1  .  73 ,  - .  33 /  ?2 ,2 . :2 ,  22331  ,5 .3G, - .E55c5  ""  
206  DATA 2  •  7  - .3ÛÛC4,2  . '39 , - .  3  3  •_» 3 .S9:  2:391  j  •  i  •  11 ,* - u  3  4  2  
29: ;  D/  T;: .  / ' i .  62 ,  - . •33732 ,  3  . 2  1 ,  - « ̂  /, <_ J  1 ,  _  .  6  -v:_:272 ,  6V I  7 .  - 0  'J  
333  DATA 6. 66 ,  21217 ,7  ."26 , - . '  3  i  3  61, v."76, -V31273  - ,3 . -27 , - . '21  1  51  
3C2 DATA 9  •  19, - .212:0;1  3 .  22 , '  - -31  322 ,  f  l . ' l  7" ,"-  3  1 4  20V12.  - .  21221  
3C4 D/  TA 14  .  -: ;2  31631 ,  16 .  17  13:37 ,  13 .  77 , - .32  JO. ,  22 .  .  , ;2^79  
%I6 DATA 27  .  7  '  , - .  327  14 ,01 . •  17  ,  -  •  3  2371 ,  25 . '  25 , - -V03  U57;  40V 43,-V:32S2  




Elapsed  t ime  (hr)  
D-I -1 -5»  Extract ion  o f  sodium from the  Everet t  so i l  a t  60*^0 .  
Sample  2  -  2nd deconvolut ion .  
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D—I—1—6.  
Extract ion  o f  sodium from the  Everet t  so i l  a t  60  C,  Sample  2  ^  2nd deconvolut ion  
ACID DISSOLUTION DECONVOLUTION 
DATE -  1 /12 /74  
SOIL ES/60  ION -  SODIUM 
DECONVOLUTION NO.  -  2  TEMPERATURE -  60C 
EQUATION OF EXTRAPOLATI ON :Y=-0 .  15442  +-4 .27500E-2  X 
TIME LOGE PERCENT REMAINING 
(HR)  ORIGINAL EXTRAPOLATED DECONVOLVED % 
0 .00  0 .00000  -0 .15442  0 .00000  1 .0000  
0 .05  -0V09820  • -0 .  15656  -  1 .0241  1 0V3591  
0 .  32  -  0 .  .13  60  5  -  0 .  1  68  1  0  -  1 .  648  19  0 . '  19  24  
0 .57  -0 .J655 i  -0V17879  -2 .54953  0 .0781  
0 .82  -0 .  18931  -0 .  18948  -6 .9  54  60  0V0010  
290  DATA - .  15442 , - .  04275 ,  "E2/60" ,  "SODIUM",  "2" ,  "60C",  "1 /12 /74"  
29  2  DATA . 05 , - .  09820 ,  . 32 , - .  13605 ,  . 57 , - .  1  655  i ;  .  8  2 , - .  1893  1 ,  99999  
Elapsed  t ime  (hr)  
100 15 0 
D-1-2-1 .  Extract ion  o f  sodium from the  Everet t  so i l  a t  80°C.  Sample  3  -  1s t  p lo t .  
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D-I-2-2 .  Extract ion  o f  sodium from the  Everet t  so i l  a t  80°C.  Sample  3  -  1s t  p lo t .  
DATE -  10 /15 /73  
DETERMINATION OF SODIUM 
SPECIMEN -E3/80  ANALYST -  MANDZAK 
ANALYSIS OF UNKNOWNS 
PCT.ELT.=  1 .334  SPL.WT.= 13 .3629  MG ELT.  IN SPL.  
178 .261  •  
TIMEC.  01HR)  LOGE PCT.RMNG PCT.RMNG.  MG.RMVD.  DILUTION 
2  -0 .  00329  0 .  99672  0 .5852  0 .  0500  
27  -0 .  00477  0 .99524  0 . -2632  07  0500  
47  -0V00583  0 . -99418  0 . -1883  0- .  05  00  
68  -0 . -0  06  8  I  0 . -99322  0 .1723  0- . '0500  
. 90  -0V0 0802  0 ' . -99201  0 . -2Ï45  0 . -0500  
118  -0V00923  0 . -99082  0 . -2135  0- . -05  00  
146  -0 . '01044  0 . -98962  0 . -2135  0- /0500  
181  -0 .  01169  0V98838  0 . -2216  0- . '0500  
213  -0 ;0128S 0V98720  eV209  5  0 . -0500  
243  -0 . '01387  0V98622  0V1743  0- . -  0500  
281  • -0 . '01539  0 .9847  2  0 . -267  3  0 . -0500  
315  -0 ' . '01692  0 . -98322  0 ' . -2673  0 - /0500  
341  -0 . -01805  0 .9821  1  0 - . -1984  0 . -0500  
368  -0V01926  0 . -98093  0 .21  15  0 . -0500  
408  -0 .02046  0 .97975  0 .2095  0 ' . '0500  
448  -0 . '02192  0 .97832  0- . '255I  0- . -  0500  
493  -0 . -02355  0 . -97  67  3  0 .2837  0- . -0500  
543  -0 . -02540  0 . -97492  0 . -3217  0- . -0500  
596  -0V02726  0 . -9731  1  0 . -3238  0 . -0500  
646  -0V 02898  0 .97  143  0 . -2980  0- . -0500  
696  -0 . -031  04  0 .96943  0 . -3569  0 . -0500  
739  -0V03266  0V96787  0 . -2786  0 . -0500  
791  ' -0 . -03464  0- . -96595  0 . -3424  0 . -0500  
843  -0 . -03668  0.96399 0 . -3497  0 . -0500  
.936  -0 . -03928  0 . -96  148  0 . -4471  0- . '0500  
1039  -0 .  04209  0V95S79  0 . -4800  0- . -0500  
1143  -0 ."  04466  0 . -95633  0 . -4386  0 . '0500  
1266  -0 . -047  80  0 . -95333  0 . -5345  0- /0500  
.1357  -0 . -05032  0 . -95093  0 . -4281  0- . -0500  
1549  -0 . -05277  0 . -94860  0 . -4144  0V0500  
1761  -0 . -05633  0 ."  94523  0 .6015  0 /0500  
195»  -0 . -06019  0 . -94159  0  .  6485  0 /0500  
2406  -0 . -06424  0.93776 0 .6792  0 /0500  
2711  -0 . -06779  0V93445  0 . -5928  •  0 /0500  
3128  • - 0 . -07148  0 .93101  0 .6135  0 /0500  
3944  -0 . -07757  0 . -92536  1 . -0070  0 /5000  
4858  -0 .08339  0 . '91999  0 . -9577  0 /5000  
5211  -0 . -08536  0- . -91818  0 . -3228  0 /0500  
5569  -0V0E732  0 . -9  1638  0V3207  0- /0500  
6319  -0 . '09290  0 . -91  128  0 . -9085  0- /5000  
7141  -0 .09833  0 . -90635  0 . -879  0  0 /5000  
8032  -0 . -10354  0 . -90164  0.  8396 0/5000  
8602  -0 . -107  31  0 .89825  0 . -6048  0 /0500  
9629  -0- . -1  1355  0 . -89266  0 .9972  0 /5000  
10444  -0 .11803  0.88867 0 . -7  102  0 /0500  
10882  -0 . -121  19  0 - . -88587  0 . -5002  0 /05  00  
12312  -0 ' . -13203  0%: 87632  1 .  7  02  6  0V5000  
13406  -0 . -13356  0.  87061 1 .  0169  0 /5000  
14682  -0 . -145  07  0 . -86496  IV0070  0 /5000  
15696  -0 .  15117  0.85970 0.9380 0/5000  
16921  -0 . -15965  0 .85244  1 .2939  0 /5000  
18677  -0 . -169  19  0 . -84435  1 . -4430  0 /5000  
20080  -0 . -17729  0 .83753  1 .2146  0V5000  
21964  -0 .  186  74  0.82966 1 . -4032  0 /5000  
23509  -0 ."  19921  0.  81938 r .  83 .29  0 /5000  
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D—1-2-2 cont 'd .  Extract ion  o f  sodium from the  Everet t  so i l  a t  80°C.  Sample  3 -  1st  p lo t  
1700 DATA 10 , 2 ,  9 ,  2 ,  "10/15 /73" ,  "SODIUM",  "E3/80" ,  "MANDZAK" 
1702  DATA 0 ,  0 ,  0 ,  ' i .  2 ,  6 -  6 ,  1 ,  9 .  7 i  1  0 .  8 ,  2 ,  T4^9,  15 .  1 )  3 ,  20 .  1 ,  20 .  3 ,4 ,  25 ,  25 ,  5  
1704  DATA 30 .  6 ,29:4 ,  6 ,  4 '0 .  8 ,  38 .  9 ,  8 ,49:  1  ,"49 ' .  T0 i  72 .  2V71 .  T,"  15  
1706  DATA 1 .  334 ,  13 .3629  "  "  
1708  DATA 2 , '57  .  1 ,  .  05 ,  27 ,  26 .  5 ,  .  05 ,  47 ,  19 .  1 , .05 ,68 ,  17 .5 ,  ̂ 05 ,  90 ,  21 .7 ,  . 05  
1710 DATA r i  8 ,  21  .  6 ,  .  05 ,  146 ,  2  1  . ' 6 ,  :  05)  1 8"f ,  22 .  4",  .  05 ,  213 i  2  1 .  2 ,  .  05  
1712 DATA 24  3 ,  17V 7 ,  .  05 ,  281 ,  26 ."9 ,  V05i  3  1 S:,  26V9,  V 05)  341  i  20V 1,  V 05  
17 14 DATA 368)  2  1V4,  . '05 ,  408 ,  2  IV2,  V05i  448 ,  25V7,  ."05 i  493" ,  28 ."Si  V05  
1716 DATA 543 ,  32V2,  V05;  596 ,  32:4 ,  .  05 ,  646 ,  29V9)V05i  696)  35.  6;  .  05 
1718 DATA 739)  28 , ' .  05 ,  79  !  ,  32 | .  2 / .  05 ,  843 ,  3%.  9 , ' .  05 ,  936 ,  4"4 .  2V.  05  
1720 DATA 1039 ,  47V3,  .  05 ,  1  143 ,  '43 .  4 ,  .  05)  1266)52 .  '4 ,  .  05 ,  1  357 ' , '42 .  4,  .  05  
1722 DATA 1549 ,  41 .  1 ,  . '05)  176  1 ,  58 ' . '6 )  " . '05)  19  59)  62 ."9) ' . '05)  2405)  65". '7 ) ' ."05  
1724 DATA 27  11 ,  57 ' . '8 , ' . '05)  3  128 ,  59 . '7 , ' . '05)  3944 ,  1  0 ."3) ' . '5 , '4858 ,  5 .  8 ' , ' .  5"  
1726 DATA 52  1 1 ,  32 . '3 ,05)  5569 ,  32 . '1 ,  . '05)  63  19)  9• '3 ,  . 7  14  1 ,  9 , ' ."5"  "  
1728 DATA 8032)8 .  6 ,  . 5 ,  8602,  58.  9 , ' .  03 ,  9629,  10 .  3 ,  •  B , ' !  0444)  68 ' ."5 ,  .  05  
1730 DATA .10882 ,  49 .  2 ,  .  05 ,.1'2  3  TS,  "!7 .  3 ,  .5 , ,134g6 ,  ' I 'S .  4 ,  ̂ . 5 , ,146 .82 ,  10. ,  3 ,  .  5  
1732 DATA 15696 ,9 .  6 ,  . 5 ,  16921 ,  13 .  2 ' , ' .  5 ' , '18677 ,  14 . '7','. 5' , '20080 ,  12 .  4 ' ," .  5"  
1734 DATA 21 964 ,  14.  3 , ' .  5 ,  23509 ,"  18.  6' , ' .  5  " -
Elapsed  t ime  (hr)  
-1 -2 -3 .  Extract ion  o f  sodium from the  Everet t  so i l  a t  80*^0 .  Sample  3  -  1s t  deconvolut ion .  
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D-I-2-4 .  Extract ion  o f  sodium from the  Everet t  so i l  a t  80°C.  Sample  3  -  1s t  deconvolut lon .  
. .C . ID DlZ50LUTI5: t  DECO.JVJLUTIOJ 
IiiTE, - 11/27/73 
33ÎL ao /z :  IO:J  -  SOClL' : :  
DZ=o: ivoLUTi3: j  . :J0 .  -  i  TcrFza . .Tu: iL  -  £ :c  
.9 f7 ' (7  
ZCUATia.] OF E::Tn:\POLA7iOj :Y=-C. 35395 +-6.2G3Z3E-4 
r : i :E LOGZ PERCZsT 
(KR) OnxGIIJAL CCTRA:?OLATZD DZCOJVaLVED % 
2.  Z»  53 .3C  2  -3 .033)5 3.  Ç.3Z32 1 .3333 
C. ' j2  '  - i : .  3: ;3$9 -SVG33'96 -  ZV 3  j  13 4 SV9Z77 
CT. '27 -JV3C477 -ZVG3412 -J . 'CSlùù ù^. '3 lS:( i  
-CVC3552 - j ; , '35424 -0/11 i ' i i  
CV65 -E' . 'CJ.ÔGl -0 ' ."^5427 3V3 73/1, 
'  - : ;vczz:2 -3V3545 I -3V 15313 3V233S 
IV 1G -5VG;£9£3 -^V 3546 8  -Z' . -173^2 [r . '33S3 
i ' . 'Ziô -2V0i£^a4 -GV35436 -Z ' . 'SaS 1'9 37 S 136 
' l . 'Gl  -ZVvl  iC9 -SVS55C;7 -CV£24^6 eV75L9 
2V13 -0":  El  2 :3  -2r ;  2,5527 -3V24323 eV73El 
- i ;VSl3S7 -3V33346 -0V2ÛG32 CV7640 
2v a  1 - z v e l 5  2 9  -CV25569 -3V33327 SV743o 
3. '15. .  -CV 01.6 9  2 -3V35553 -3V33443 :3 V 715 7 
'3 . '4  I  -  3VGi S25 -CVZ56C6 - r ."  3632/1 CVÔ^TS 
3763 -0V&1926 •- ' •3-V 35623 -S ' . 'SGCiT/i  eV6779 
4 .  03 - 0 V C : 2 2 4 6  -0 'V{jS648 -3V41556 OV66B0 
4. '43 - a V S 2  1  9 2  - • S V 3 5 6 T 3  -3V.: ;5254 0V6272 
A.  9  3  -3VG2 35 3 -uVC;57^ i  -sr . 'AO 1 19 BV6 119 
5."  4  3  -GV!Z254Z : - rvE5732 -aV53939 SV5331 
5V93 -ZV02720 ' -aVZ576^5 -3V:59Ô6 SV534S 
6 V 4 6  - i V E 2 S 9 o  -SV3579Ô -cr . 'ôzuaz 0V5232 
6* 96 -G.  03 1 24 -SVZ58 27 -•3V7S16S BV4953 
7:39 -3V £13266 - G V a o 3 5 3  -2V75353 CV47S7 
7."  9  1 -3VG346 4 -CVC5:;GS -!r . 'C2 339 0V4423 
6;  43 -CVG^Soès -6V059'13 -aVS9S75 T. 'ASGS 
.9V36 -0V$o92C -3V 25975 -3V99159 sr . 'OTis  
12r . '39 -  £ •  C 4  2  £•- 9  -0VS6339 -  1V1SSA3 0V3S11 
11 ' . '43 - g V 3 4 4 6  5  -2V 0^6 104 -  1V21S15 C. '29S8 
12/66 -•3V04733 -GV3618G -IV 37733 E' . :2323 
.13."  5  7 - .7 . '05 3  3 2 -cr / j tg-sc  -1/339 32 , •  CV2167 
15."  49 
1 .7V  Ù I  ,  
-0V3527 7 -CVff6G55 -•1V641.32 0V1937 
' -SVC56 33 -C)V2û/i57 - l . 'C7T25 SV tS3S 
19V 59 - i iVC'6019 -0V0C61G -2V24341 BVI053 
24. 'C6 -CVS6424 -0.-06 G 3  7 -2 . '49 33ù SV3S24 
27V 1 i  -SV06 77 9 -  0V ST 37 6  -£V9-i2 52 0VSS2 7 
31V23 •-0V37 143 -0V07334 -3V41 1 i  1  EVE33B 
157 
Elapsed  t ime  (hr)  
I>-I -2 -5 .  Extract ion  o f  sodium from the  Everet t  so i l  a t  80  C.  
Sample  3  -  2nd deconvolut ion .  
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Dr-I—2—d.  Extract ian  Q£  sxadiom from the  Everet t  so i l  a t  80°C.  Sample  3-  -  2nd deconvolut ion  
f iCID DISSQLtrr iON DECONVOLUTION 
DATE -  1 /12 /74  
SOIL -  E3/S0 I  OH -  SODIUM 
EEE0MVOLUTI on  MO.  -  2  TEMPERATURE -  80C 
ESt lATIQM 0F E3fTEAKII .ATIOW:Y=-6 .93600E-2  + -0 .  08477  X 
TIME LOGE PERCENT REMAINING 
imo aEIETNAL EXTRAPOLATED DECONVOLVED % 
0ML30  0*  00000  —0*06936  0*00000  1*0000  
0 .  02  -a* .0  6434  -e . '07  1  06  -  2*  3  68  l a  0V0937  
0 -27  -&*09I66  -0 .09225  -4 .8  2799  0 .  0080 ,  
DATA ~. l3693&r- .  06477 ,  "E3/80- ,  -SODIUM",  • •2" ,  "80C",  "1 /12 /74"  
100 
95  
90 .  
Elapsed  t ime  (hr)  
100  1SQ_ 
I 
80 . 
D-II - l - l .  Extract ion  o f  sodium from the  Fr i s se l l  so i l  a t  60°C.  Sample  1  -  1s t  p lo t .  
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D-II - l -2 .  Extract ion  o f  sodium from the  Fr l s se l l  so i l  a t  60°C.  Sample  1  -  1s t  p lo t .  
DATE - 10/16/73 
EETERMINATLOTJ OF SODIUM 
SPECIMEN -AU60 MALYST - MANDZAK 
ANALYSIS OF UNKNOWNS 
PCT.ELT.= 1. 381 SPL.WT.'= 11.7652 MG ELT. IN 
162.477 
TIMEC. 01HR) LOGE PCT.RMMG PCT. KMNG. MG.RMVD. DILUTION 
17 -0.00235 0.99766 0. 3806 0. 0500 
37 -0V00326 0.-99675 0.1483 0-.'0500 
58 -0.00394 0V99606 0.1106 0V0500 
83 -0'.'00461 0:99540 0.- 1076 0.-0500 
106 -0.'005 17 0.-99484 0-.-0910 0V0500 
133 -0. 00573 0.99428 0.-09 10 0-.-0500 
156 -0V00526 0.-99 376 0V08S1 0.-0500 
181 -0V00663 0.-99339 0-.-0599 0-.-0500 
214 -0V007 13 0.-99290 0.-0802 0-.-05 00 
249 -0V00766 0.-99237 0.-0851 0-/0500 
288 -0V008 17 0.-99187 0-.-0822 0.-0500 
-346 ™0V00%*88 0.'99 11 5 0.-1155 0-.-05 00 
421 -0V0098I 0'.-99 024 0.-1483 0-/05 00 
484 -0V01055 0.-96950 0.-1205 0-/0500 
531 -0V01123 0.-98883 0.-1086 0-/0500 
609 -0.01199 0.-98808 0.-1224 0/0500 
704 -0V01302 0.-987 07 0.-1643 0/0500 
772 -0.01362 0'.'98648 0.-0959 0-/0500 
854 -0V01439 0.-96572 0.-1234 0/05 00 
1009 - 0 V 01554 0.-98455 0.-1845 0/0500 
1101 — 0. 0 1609 0-.-98404 0.-0880 0-/0500 
1171 -0.-01652 0.-98362 0.-0686 0/0500 
1301 -0. 01743 0.-98272 0.-1453 0/0500 
1726 -0.01962 0.-98057 0.-3504 0-/0500 
2201 -0.-02087 0.-97935 0.1977 0/0500 
2529 -:0.'02169 0-.-97 855 0.-1304 0/0500 
2960 -0.-02259 0.97767 0.1433 0-/0500 
3515 -0.-02341 0.-97686 0.-1314 0-/0500 
4270 -0.-024 38 0.-97591 0.-1533 0-/0500 
4870 -0'.'02500 0.-97531 0'.'0988 0-/0500 
5405 -0V02658 0'.'97377 0.-2501 0/0500 
5898 -0'.-027 02 0.-97334 0.-0696 0-/0500 
7195 -0-.-02835, 0.-97205 0.-2089 0V050,0 
7880 -0.-02891 0.-97150 0-/0890 0V0500 
8387 ' -0.-03012 0.97033 0-.-19 06 0'.'0500 
9765 -0.-03078 0.96969 0-.-I037 0V0500 
10905 -0.-03127 0.-96922 0.-0773 0V 05 00 
12940 -0.-03188 0.-96863 0.'0959 0V05 00 
13550 -0.-03229 0.96823 0.-0647 0V0500 
14333 -0.-03280 0. 9677 3 0.-0612 0V0500 
15623 -0.03337 0.96718 0-.-0S90 0V05 00 
16203 -0.-03364 0.96672 0.-0744 CR.'0500 
17132 -0.-03461 0.-9659 8 0.-1205 FLV0500 
18622 -0.-03581 0.-96483 0.-1876 0V05 00 
19788 -0.-03652 0.-964 14 0.-1116 0V05 00 
20805 -0.-03721 0.-96347 0.-1086 0V0500 
22225 -0.-03848 0.96225 0.'1987 0".'0500 
24508 -0.-03952 0.-96 125 0.-1623 0V-0500 
26978 -0V0^019 0.-9606 1 0.-1047 0V0500 
29386 -0.-04090 0-.-95993 0-.-1 I 06 0V0500 
32948 -0V04195 0.-95892 0.-1633 0V0500 
35245 -0.-04256 0.-95834 . 0.-0949 0V0500 
-0.-04298 0.95793 0.-0657 0V 0500 
161 
D-II -1-2  cont 'd .  Extract ion  o f  sodium from the  Fr i s se l l - : so i l  a t  60°C.  Sample  1  -  1s t  p lo t .  
1700  DATA 10 ,  2 ,  9 ,  2 ,  "  1 0 /16 /73" ,  "SODIUM",  "A1 160" ,  "MANDZAX" 
17-02  DATA 0 ,  0 ,  0 ,  5 .  8 ,  5 .  1 ,  I ,  1  0 :67  1 0 .  8 ,  2716 ,  14 .  973721 .  6 ,  19:8 ,4  
1704  DATA 25 ,  25 ,  5731 .  5 ,  29:  6 ,  6 ,34 .  8 ,  34 .  6 ,  7 ,  40 ,  38 .  77  8 ,  45 ,  43 ' .  3 ,  9  
1706  DATA 1 .381 ,  11 .7652  '  
1708  DATA 17 ,  37 .  7 ,705 ,  37 ,  I  5 .  4 ,  .  05 ,  58 ,  1  1 .6 , .  05 ,  83 ,  1  1 .3 , .  05 ,  106 ,  9 .  6 ,  .  05  
17  10  DATA 133 ,  9 ."  6 ,  7  057  156 ,97 .05 ,  181 ,6 .  47 .  B5 ,  214 ,87  SV.  05 ,  249 ,97 . '05 '  "  
1712  DATA 2887  87  77  7  057  346 ,  127  1 ,  .  05 ,  42  1 ,  15 .  4 ,  .  0574347  12 .6 ,  .  05  "  
1714  DATA 531 ,  1  1 .47 .  05 ,609 ,  12 .87 .  05 ,  7  04 ,  17 ,  ."05 ,  7  7  2 ,  "1 0 .  T ,  . '05 ,  854 ,  12 .9 ,  .  05  
1716  DATA 1009 ,  19 ,  . '05 ,  1  10  1 ,9 .  '3 ,  . ' 05 ,1  171 ,  7 . '37 .  05 ,  1301 ,  15 ' .  I ,  .  05  " '"  
1718  DATA 17267  34 .  9 ,  .  '05 ,  22017207  3 ,  .  05 ,  252 '9 ,  '13 .  6 ,  .  057  2960714 .  9 ,  . 05  
1720  DATA 3515 ,  137  77  7  05 ,427  07  1579 ,705 ,48707  1074 ,7  057  5405 ,257  4 ,7  05  
1722  DATA 58987  7 .4 ,  .  05 ,7195 ,  21 .4 ,  .  05 ,  7880 ,  9 .  47 . '0 'S ,  8387 ,  19 .  67 .  B'5  
1724  DATA 97  65 ,  10 .  '97 .  05 ,  1  0905 ,  S .  27  .  05 ,  129407  107  1 ,  .  05 ,  13550 ,  67  9 ,  .  05  
,1726  DATA 14333 ,876 ,705 ,  1562  3 ,  97  4 ,7  05 ,  162037  7 .  9 ,  . '05 ,  1  7  132 ,  1  2767705  
1728  DATA 18622 ,  19 .37 .  05 ,  19788 ,  11 .  7 ,  . 05 ,  2  08057  1174 ,  .  05 ,2222572074 ,  .  05  
1730  DATA 24508 ,  167  8 ,7  05 ,2697  8 ,  1  17 .  05 ,  29386 ,  11 .  67 .  05 ,  32948 ,  16 .97 .05  
1732  DATA 35245 ,  10 ,  . 05 ,  36726 ,7 , .  05  '  '  " "  "  " "" 
1734  DATA 99999'  
~2d W 
Elapsed  t ime  (hr)  
D-II -1 -3 . .Extract ion  o f  sodium from the  Fr i s se l l  so i l  a t  60°C,  Sample  1  -  1s t  deconvolut lon .  
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D-II -1-4 .  Extract ion  of  sodium from the  Fr i s se l l  so i l  a t  60  C.  Sample  1  -  1s t  deconvolut ion .  
ACID DISCOLUTIGJ 
a .TZ -  1S/ :VT3 .  ^ 
s j iL  -  :Û:;  -  zoo i ic - i  
3 :C0:JV0LUTT0:J  IJC.  -  i  7z :r%n. /ru .zz  -  6% 
2SUA7:0 î . '  07 S:T?_- -»70I , j î .T  I0 ; j  -  2 .  2  +-
I :  IE . : I :  j  13  G \ 
CiR)  or  IGIIJAL Da CO.  VÛ2V2D 
3 .  GC S .  2303  3  3234:  2 .  33333  1. 3330  
T. '  1  7  - 3 .  332 .35  2  23 . ' ,7  - 3". 39766  9370  
G.  37  - 33326  — Z»  C'25/ :C -  3 .  137a3  3.* 6712  
Z. '58  - 2)  •  CZ3:4  -  fj  •  223 /19  :6 ; : ;77  cv  5: : :  A  7  
0 .  33  - 3 3%: 6 1 325  33  3.' 2 .3310  3V 61  
i .  - Û.  3 3517 32:51  22609  » 7(>69  
1 .  33  - :3 .  3357 3 — r  ,  22523  — : j  «  2  5431  7753  
i  V C' 6  0 .  33626  -3 .  32  3  34  -  /J .  26  3 32  3V 7542  
I .  31  - 3. G 33  3  3  G2533 33324 2V 7436  
EV 14  - 3' .  3371  3  -  0.* 32337  32C32 3' .  7215  
z.  - •3.  337  33  22533  -  2» 334G5 3V T313 
2 /3C - 3. 33317  -3 .  32563  -  2'.* 33236  3V ia i9  
ziG - 3 • 33333 -  3  •  3  2  5  C 3  - i  c.  w- ~ 7 w5C3 
4V21 - 3". 339  31  3 2 5 6 ? — u  # / ;7333  CV 6  1 9  3  
- 21  335  -3V 32570  52439  3V 5  9  1 9  
5V 3 I - 3112  3  22573  56934  <_>• 556 1 
6 .  09 - 3". Cl  13 '=)  ~ 3'." 02576  :  -  3»  3  2346  k, •  5 37 7 
T;  24  -GV 31  3J2  -  3»  3253  i  -  3 .  49:91  
7-7£ - 5V 31  CC2 32335  -  2« 7^357  ^ •  4763  
G. '54  - 31/ :  3  9  -  3» 32339  -  3V 3  22 /15  !o  •  
1  C9  - :r i55 ' :  — 3  •  325 ' 'ô  -3V 93399  3«  4362  
11 .21  _ c .  31; :39  C2335  3".' 3364  
i  I  7 1 - 31G32 — C- .  32 3 35 7:171  3V 3739  
1 3V 01 ~ 3." 617^3  3261  1 I .  33  S  39  3V 3379 
17 ,26  - 3 ,  : !10C2 -  IV 3 .1 /32  3V 2 6  ̂  u 
22 .  31  - 3." C3C37 ^ 2 •  22656  -  iV 33932  3V 22 I 1 
25 .  2v  -• 3« 32  139  — 2*  32672  ~ IV 6  ̂  c_ w 1̂ * i : '33  
29 ."  OC - 32309  -  c  326:4 - ÎV 77? /9  3V 1633  
53 .  jS  - 32 3-::  1 -  ;jV 227 22 -  iV 12  7  5  3V 1477  
/ l2 . '7 'J  -
CO CJ 
-  3 #' 32  7  5  y  2 237 3V 1246  
- -  jV 32739  '  37^7 3V 11-2 
54 .  35  - 2. -  23 32616  T?L77 3V 3613  
293  DATA - .  325 4 
•  r  7  -
6  3 J ,  "  .:  1 /6 3",  "  23 "1 ",  "-w3 1 : /73"  
2 L' / i ' - ' /x  '32 3 3,  - -, 3 3' 3„ U, .  3 'J ,  3  333 i .  .  3 t ,  i .  _ ,63- .  33517  
3; . r / .  r .  33 , - '  1. 33 -  .7 1 .  31,  — « 2  33 ' I  . U 7f3 
29 2: .T:i  2 .  4 '9,- 337 - , 2 2 317.,  3V ' - i .  J J — . . . .  .J 'U  ,  2 1,-V 33 931  
29 3 DAT.i  4 .34,- . ,1:3^5,  3.  3 1 J -  V . V i  1 3 33 3V ^ J -V 6  \  1  9: ' ,  7V -4,-'V 3 1  3 v2 
33 3 2/-7^ - 7 •  7 Z» — 313^2, 3V5/,  , ~v  _ i  3  .  ̂  13 .  -3'  31 554 , ' :  1 ,  3 r V - • _ 163: 
33 2 I  r .  7 -• . ^ 3 2  ,T3.  :  V  -, _ 173 w..  3 '7.  26V - • 31 .  62 ;_2.  3 i .  - .321,37 
33 4 D/.TA 25.29,  - ^ 3-  i  J , '  J  2 } •  6  .22.;  9. ,  1 0,  32 3 'U 42V 7 3,  
33 4 3.  7 2v - ^ 54V 5,  - •  32 u 5 3^ 9 9'9 9 9" _  J  
164 
100 
BO .  
60 . 




Elapsed t ime (hr)  
D-II-1-5.  Extraction of  sodium from the Frissei l  soi l  at  60 C.  
Sample 1  -  2nd deconvolution.  
165 
D-II-1-6.  Extraction of  sodium from the Frlssel l  soi l  at  60°C.  Sample 1 -  2nd deconvolutlon 
ACID DISSOLUTION DECONVOLUTION 
DATE -  1/24/74 
SOIL -  All /60 ION -  SODIUM 
DECONVOLUTION NO. -  2 TEMPERATURE -  60C 
EQUATION OF EXTRAPOLATION: Y=-0.  16633 +-7.46500E-2 X 
TIME LOGE PERCENT REMAINING 
(HR) ORIGINAL EXTRAPOLATED DECONVOLVED Z 
3 . B S  0.00000 -0.16633 Z . S S 3 S S  L . S S S B  
0.  17 -0 .09766 -0.  17902 -0 .771 14 0 .4625 
0.37 -0 .  13783 -0 .  19395 -1 .  17022 0.3103 
0.58 -0 .  16877 -0 .20963 -1.51101 0.2207 
0.83 -0.20010 -0.22829 -1.90717 0.  1485 
1.06 -0.22699 -0.24546 -2.35208 0.0952 
290 DATA 16633,- .  07465,"Al 1/60",  "SODIUM", "2",  "60C",  "1/24/74" 
292 DATA .  17,- .  097 66,  .  37,- .  1 37 83,  .  58,- .  16877,  .  83,- .20010,  1.  06,- .22699 
Elapsed t ime (hr)  
100 i5p 
D-II-2-1.  Extraction of  sodium from the Frlssel l  soi l  at  80°C.  Sample 2  -  1st  plot .  
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D-II-2-2.  Extraction of  sodium from the Frlssel l  soi l  at  80°C.  Sample 2  -  1st  plot .  
mTE -  10/16/73 
DETERMINATION OF SODIUM 
SPECIMEN -A1 180 
/ÎJALYSIS OF UNKNOl'MS 
PCT.ELT.-  1 .381 
108.087 
ANALYST -  MAMD2AK 
SPL.WT.= 7 .8267 MG ELT.IN SPL.= 
TIMEC.01HR) LOGE PCT.RMNG PCT. RUNG. MG.RMVD. DILUTION 
15 — 0 .  00356 0.  99645 0.  3838 0 .0500 
33 -0V00521 0' . '9  9  481 0- . -17 74 0' /0500 
49 -0V00641 0' . '99 361 0.-1294 0/0500 
78 -0.-00S00 0' . '99203 1704 0/0500 
103 -0-00932 0' . '99073 0' . '  1413 0/0500 
121 -0 .  01010 0".  98995 0.0841 0/0500 
136 -0. '01 080 0.-98926 0.-0744 .0/0500 
159 -0V01181 0.-98826 0.-1076 0/0500 
183 -0 .01279 0' . '9  87 30 0.-1047 0/0500 
211 -0. '0I387 0.-9862 3 0' . '1  155 0/0500 
243 -0. '01502 0.-98509 0"."1224 0 /0500 
273 -0. '01611 0' . '98402 0." 1165 0/0500 
313 -0V01747 0.-98268 0.-1443 0/0500 
351 -  0.  01 844 0- . -98173 0.-1027 0/0500 
382 -0." 019 39 0' . -98080 g; 1008 0-/0500 
472 -0V02048 0' . -97973 0 . 'ns5 0/0500 
529 -0V02179 0.-97845 0.-138 3 0/0500 
582 -0. '02283 0.-97743 0.-1106 0/0500 
637 -0V02388 0.97640 0'." 1106 0/0500 
681 -0 .02494 0- . -97537 0- . '  1  116 0/0500 
742 -0V02600 0- . -97434 0  ." 1  I  I  6  0 /0500 
789 -0. '02741 0.-97297 0 .1483 0-/0500 
929 -0V02824 0-/97215 0- . -0880 0- /05 00 
1054 -0 . '02974 0.-97 070 0/157 3 0/0500 
1440 -0V03119 0.-96929 0- /1523 0/0500 
2282 -0." 0  34 07 0.-96650 0/3014 0/0500 
2459 -0. '03738 0.96331 0/34 50 0/0500 
,2680 -0.-03862 0-/96212 0/1284 0/0500 
29 05 -0."03966 0.-961 1 1 0 /1086 0/0500 
3223 -0V04S76 0.96006 0/1 145 0/0500 
3905 -0V04197 IÏ . -958B9 0/1254 0/0500 
4758 -0." 04 355 0' . '957 38 0/1633 0/0500 
5095 -0V04568 0.-95535 0/2202 0/0500 
5932 -0." 047 07 0.-95402 0/1433 0/0500 
7067 -0." 048 87 0- . -9S230 0- /1855 0/0500 
7973 • -0V05067 0' . '9  5059 0/1855 0/0500 
8546 •-0V05221 0.-94913 0-/157 3  0/0500 
9450 -0V05324 0.-94815 0/1057 0/0500 
1700 DATA 10,2,9,2, "10/16/73" ,  "SODIUM", "A1 1 80'  ,  "MANDZAK" 
1702 DATA 0,  0 ,  0 ,  5 .  8 ,  5 .  1 ,  1 ,  10.  6;  10.8,2,16,  14 .  9, '  3:21.6,  19/8 ,4  
1704 DATA 25,25, Sy 31.  5 ,29.  6 ,  6  ,34 .  8,34.  6 ,7 ,40,38' .  7 , '3 , '45, '43 .  3,9 
17 06 DATA 1.381,7.8267 
1708 DATA 15,  38,  .  05,  33,  18.  3 , .  05,  49,  1 3 .  5 ,  .  05 ,78,  17.6, .  05,  103,  14.  7 ,  .  0 
1710 DATA 121,8.9, .05,136, '7' .9  , .05,1S9,11. '3 ,  .  05 i  183,1'! , .  05,  21 I , '12.I ,  
1712 DATA £43,  12.8, .05,273,  12 .2 ,  .  05,  313,  IS,  . '05 ,351,  10.  8 ,  .  05,  382,"10;  
1714 DATA 47 2,  12.  l . . '05- ,529,  14 .  4,  . -05.  582,  1 1:  6 , .  05,  637,  11:  6  , .05 '  " 
1716 DATA 681,  1 1 .  7 ,  .05,  742,  1 1 ."7,  .  05,  7 89,  15.-4 ,  .  05,929,9.3,  ."05 
1718 DATA 1054,  15.  3 , ' .  05,  1443,  '15.  B,  .05,  2232' , - 30' . '  3 ,  .  05,  2459,  34.4, .05 
1720 DATA 2680,  10."4,  VC5,  29 05,  1 1 .  4 ,  ."05,  322 3 ,  12," .05,3905,  13 .  v ; .m  
1722 DATA 4758,  16."9,  ."05,  5095,  22. '  5 i . -05;5932,  14.  9 ,  .  05,  7067,  15."I,  .  05 
1724 DATA 7973,  19.  I ,  . '05,8546,  16." 3 i ' ."05,9450,  11." 1, /OS-
1726 DATA 99999 " "  
"T5 W 
Elapsed t ime (hr)  
D-II-2-3.  Extraction of  sodium from the Frlssel l  soi l  at  80 C.  Sample 2  -  1st  deconvolutlon.  
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D-II-2-4.  Extraction of  sodium from the Frissel l  soi l  at  80 C.  Sample 2  -  1st  deconvolution.  
/ZID DISZOLUTIOJ DCC0:JVGLU7I0:I  
-  12/4/73 
- O I L ,  -  . .  I  1  /  U I  0 .  J -
nzcoiJVOLUTio.j :;o. - i 
SotilUm 
TEliPZlViTUnn: - sac 
ZGUATIO'j 07 E;CTZAF0LATI0:i:V=-3.-'!Si;Si;-2 + - 2. 1'« SÏÏÏE-4 
T l i i Z  L 0 2 1 I  CZIT' RZ.AI J U G  
( H T  C n i G I I J A L  E::T2AP0L--222 j_.' L- . V Û L 7 2 D  
C .  2 0  332,^:3 - 2 .  5 3 4 2 1  2 .  1  - 2 0 2 2  
G .  1 5  - c .  2 = 2 2 5 2  - 2 " .  - 2 .  I  1  1 3 4  2 2 4 3  
0» 3 3  0:52 1 — «  2 3 ' i 2 a  - 2 .  1 6 6 5 3  V  .  o 4 u V 
c .  4 9  - ' 2 .  22C,/il -  2 .  2 3 4 1  1  - 2 V  2 3 0 3 ^ ;  2 V  3  1  1 9  
0 *  7 2  - 2 .  e s s e :  C 3 4 1 7  - 2 V  3 3 3 : 3  « 7 3 6 4  
I .  S 3  Z 3 3 3 2  - 0 .  2 3 4 2 3  - 3 " .  3 1 6 3 2  7 2  3 2  
r .  2 i  - 2 V  C i z i :  - c v  2 2 4 2  2  - - 2 - 3 4 3 9 9  • I  ^  
r. 3 5  c i f : c 3  - 2V 3 7  3 4  1  I - .  3 C 7 3  
IV o ?  2 1 1 2  1  - G V  2 3 4 3 4  4 1 7  7  3  — « 2 5  2 2  
i .  2 3  5 1  2 7 ?  - 3'. 1 3 3 4 3 9  -2'. 4:L::36 .  6 3 1 3  
2." I  I  - 2". 2 1 3 2 7  - -  U *  C 3 ' 1 4 5  - 2 V  5  2 9  3 7  ._• O 6 2 2 9  
2 V  4 3  - 2 V  Z 1 S 0 2  - £ V  2 3 4 5 2  2 2 4 2 2  2', 5 6 3 9  
2." 7 3  - 2 .  2 2 3 1 1  -DV 2345 3 —  2 .  3  2 3 T 3  :-v 5 L 3 j  
3 V  12 - 2 V  
1 • -  3 V  2  3 2 2 7  -  2 V  ù ^ l o :  2".* 2 2 1  1  
3, 31 - 2 " 1 3 4 ^  -  5 .  6 2 4 7  2  ~  , j  •  7 4 4 6 3  2". 4 7 4 9  
2. 32 - 3 .  C I  9 3 - r  - C V  2 3 4 2  1  - 2V 2  2 2 9 2  ^  2". 44 23 
4 *  7 2  G  - 0 .  i j  o  w  2  -  I. ' .  33132 4224 
5 V  29 -  3 .  22 17? - J .  2  2  J ,  1 2  2V ̂ 4323 2 .  3 3 7 5  
3.  3 2  2 2 2 3 3  23523 - I. 22:35 . 3 3  2 3  
6» 3 7  -  2 ,V : . 2 5 3 Z  -  iS. _3235 ~ IV 2 ; . 7 7  2V 3329 
GV 3 1  - 2V 12': 94 23544 -• IV 1 ^ 2 2 2  £ V  
4  2  -  3 .  22 22 2 - o v  23557 -••IV 2  2  2  2  3  2". 2 7 7 5  
TV 3 2  -2. SC7.'I 1  -  2: '  23227  - IV 42:  1  :  2V 2  9  3  
G.  2 9  : ;2  2  2Â - 2." - ' i v  4:7^7 L i:_ O O 
1 JV 5 4  _2:7 7 ' l  _• 2 o  —. - 1V ̂ 7 3 4 3  • 1373 
14.  ^2 I 1 - 2V -  I V  7  7  2  3  9  —. 1 U- -• V 
22. 3  2  - 23.': 37 - 1 _  2  J  - I 7 ;  I 7  4  '  2V 1 3 3 3  
2 4 .  -  v  . .  V  -  1.-  •  17  - :V --J ' 2V 2212  
J  - - ~^2 "2 
: . 3 '2 :  - Sod iu yyi 
T.: - i J - . . 1  :  / J: 22", ' i  " ,  " 2 :  C " ,  "  1  2/4 /  
29 2 DATA 1 5 , - .00356,.3 3 CG521 4^ , - .  22c4 i ; ;  73) - .  ?23222  1  .  2 3 , .  
2:  4  D A T / ,  r . 2 1 ,  -. 2 i '  1  1 .  32,1. 51,-. 21':%! ,1.2:2-. . 212  7 :  
c :  C  3 /  TA / 1 1 ,  - . 21 3 .  " i ,  
: : =: 
[ , .» .  ̂  J  ~  *  • • i : i i  , 3V 13) -". 17 4  7  
' -V 
L:  2  •-  J  o  - . V 2 i , - V  
2  U .  T.2 7  .  2  7 2 1 ,  L Lc, 1". 3^,^: .  _  7  3119 
A L ;  2  2 2  2 '227^  2  2 .  272.,/'v. 2 " r*  
170 
1.0 
Elapsed t ime (hr)  
D-ri-2-5.  Extraction of .  sodium from the Frissel l  soi l  at  80°C.  
Sample 2  -  2nd deconvolution.  
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D-II-2-6,  Extraction of  sodium from the Frissel l  soi l  at  80°C.  Sample 2 -  2nd deconvolution.  
. ' 1 
ACID DISSOLUTION'DECONVOLUTION 
DATE -  1/24/74 
SOIL -  An/80 ION -  SODIUM 
DECONVOLUTION NO. -  2 TEMPERATURE -  80C 
EQUATION OF EXTRAPOLATION:Y=-0.1323 +-0.17679 X 
TIME LOGE PERCENT REMAINING 
(HR) ORIGINAL EXTRAPOLATED DECONVOLVED Z 
0 .00 0.00000 -0 .  13230 0.00000 1.0000 
0.  15 -0 .  1 1134 -0 .  15882 -1.09436,  0 .  3348 
0 .33 -0.16653 T0.19064 -1VS1556 0.1627 
Elapsed t ime (hr)  
100 ISO 
E-I-1-1.  Extraction of  calcium from the Everett  soi l  at  60°C.  Sample 5  -  1st  plot .  
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E-I-1-2.  Extraction of  calcium from the Everett  soi l  at  60°C.  Sample 5  -  1st  plot .  
DATE - 10/11/73 
DETERMINATION OF CALCIUM 
SPECIMEN - E560 ANALYST - MANDZAK 
ANALYSIS OF UNKNOWNS 
PCT.ELT. = 0.9659 SAMPLE WT. = 12. 0117 
MG ELT. 'IN SAÎ'IPLE = 116.021 
TIMEC. 01HR3 LOGE PCT. RMNG. PCT. RMNG. MG. RMVD. DILUTION 
11 -0. 01269 0.9874 -- -1.4625 2. 5000 
33 -0.01713 0.-9830 0.-5075 2/5000 
71 -0V02203 0.-9782 0-.-5575 2/5000 
108 -0.'026 84 0.-9735 0.-545 0 2/5000 
158 -0V03170 0.-9688 0.-5475 2/5000 
204 -0.03435 0.-9662 0-.-29S0 1/0000 
304 -0:03923 0-.-9615 0-/5450 1/0000 
402 -0." 044 01 079569 0.-5320 r/0000 
501 -0'.'04876 0.-9524 0.-5270 1/0000 
603 -0V05340 0.-9480 0.-51 10 1/0000 
706 -0V 05809 0.-9436 0-.'5 150 1/0000 
804 -0.06295 0.-9390 «r.'5300 1/0000 
884 -0V06676 0.-9354 0.-4150 1/0000 
1003 -0.'07 157 0.-9 309 0.-5200 R/0000 
1099 -0V07640 0.-9264 0.-5210 1/0000 
1300 -0." 08350 0.-9199 0.-7600 1/0000 
1507 -0V09027 0.-9137 0.-7200 r/0000 
1697 -0.'09626 0.9082 0.-6340 1/0000 
2106 -0.-10334 0.-9018 0.-7430 r/0000 
2714 -0.1187 0 0.-8881 1.-5950 5/0000 
2912 -0.'12348 0'.:8S38 0.-49 10 r/0000 
3267 -0.13189 0.-8764 0". 85)0 r/0000 
3882 -0'.'146 10 0-/8641 1.'4350 5/0000 
4754 -0.'16443 0.8484 1.-8200 5/0000 
5005 -0"." 17069 0-.-8431 0.-6150 5/0000 
5574 -0." 18262 0.8331 1.-1600 2/5000 
6300 -0." 19742 0-.-8208 1.-4200 2/5000 
6788 -0.207 15 0.-8129 0.-9220 R/0000 
7359 -0V2I731 0.-8047 0-/9530 1/0000 
8039 -0V22954 0.-7949 1-.'1350 2/5000 
9715 -0V25268 0.7767 2-/1 100 5/0000 
10638 -0.-26862 0:7644 1/4250 2/5000 
1 1293 -0.-27962 0.'7561 0/9700 2/5000 
12113 -0.-29224 0.-7466 r/1000 2/5000 
13268 -0.-31 086 0.7 328 1/5975 2/5000 
13900 -0V32058 0.-7257 0/6225 2/5000 
14732 -0.-33319 0.-7166 R/0550 2/5000 
15476 -0.-34392 0.7090 0-/887 5 2/5000 
16430 -0.-35636 0.7002 1/0175 2/5000 
16995 -0.-36421 0.-6947 0-/6 350 r/0000 
18283 -0.-38183 0.-6826 1/4075 2/5000 
19428 -0.-39835 0.6714 1/2975 2/5000 
20605 -0.-41420 0.-6609 R/2250 2/5000 
21827 -0.-43030 0.-6503 1/2250 2/5000 
23120 — 0^. 448 09 0.-6388 R/3300 2/5000 
24283 -0^.46287 0.6295 1/0880 1/0000 
174 
K-I-1-2 cont'd. .  Extraction of  calcium from the Everett  soi l  at  60°C.  Sample 5  -  1st  plot .  
700 DATA 100, "10/11/73", "CALCIUM", "E560"J"MATJDZAK" 
702 DATA .9639, IS. 0117"" " 
704 DATA 11,5.85,2.5,33,2.03,2.5,71,2.23,2.5, 108,2. 18,2.5, 158,2. 19,2.5,2 
04,2.98,1 • •• 
706 DATA 304,5.45, 1,402,5.32, 1,501,5.27, 1,603,5. 11, 1,706,5. 15, 1,804,5.3, 
1,884,4. 15, 1 • 
708 DATA 1003,5.2, 1, 1099,5.21, 1, 1300,7.6, 1, 1507,7.2, 1, 1697,6. 34, 1,2106,7 
710 DATA 2714,3. 19, 5,2912,4. 91, 1,3267,8.59, 1, 3882, 2. 87, 5, 4754, 3. 64, 5, 500 
5, 1.23,5 " " " "• •• 
712 DATA 5 574,4. 64, 2. 5, 6300, 5. 68, 2. 5, 6788, 9. 22, 1,7359,9.53, 1,8039,4.54,2 
• 5,9715,4.22,5 " " 
714 DATA 10638,5. 7,2. 5, 11293, 3. 88, 2.5, 12113,4. 4, 2. 5, 13268,6. 39,2. 5, 13900 
,3 .29,2.5 " '  •" "•  '  
716 DATA 147 32,4.22, 2. 5, 15476, 3. 55,2. 5, 16430, 4.*07, 2. 5, 16995,6. 35, 1, 18283 
,5.63,2.5 "• " "• •• • 
718 DATA 19428, 5. 19, 2. 5, 2#605, 4. 9, 2.5,21 827, 4. 9,2.5,23120, 5. 32,2.5 
720 DATA 24283) 10. 88,'I, 25466, 1 0V95,'FE 26743, 1 0V55,'!, 2776,8, 9. 22, 1,29025, 1. 
29, 1,3 02 1 5, 1 1. 15, 1 •" "" • " 
722 DATA 31438,9.83, 1,32646, 10.32, 1, 35053, 7. 2, 2. 5, 3749 7, 6. 82, 2. 5, 401 72, 7 
,23,2.5 • • "• • 
724 DATA 42203, 14, 1,44436,5. 7, 2. 5, 46934,6. 17, 2. 5,49376, 5. 84,2. 5,51809,5. 








15 50 33 Fc 
Elapsed t ime (hr)  
E-I-1-3.  Extraction of  calcium from the Everett  soi l  at  60^C. Sample 5  -  1st  deconvolutlon.  
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Extraction of  calcium from the Everett  soi l  at  60°C.  Sample 5  -  1st  deconvolutlon.  
ACID DISSOLUTION DECONVOLUTION 
DATE -  1/24/74 
SOIL -  E5/60 ION -  CALCIUM 
.  -DECONVOLUTION,NO. -  1 TEMPERATURE -  60C 
EQUATION OF EXTRAPOLATION:Y=-0.  13145 +-I .37000E-3 X 
CHR) ORIGINAL ,  EXTRAPOLATED DECONVOLVED % 
0.  00 0 .00000 -0.13145 0.00000 1,  0000 
0 .  11 -0 .  01269 -0 .  13160 — 0 .  1 0680 0.8987 
0.33 -0.01713 -0.  13190 -0 .  14464 0." 8:65 3  
0 .  71 -0 .  02203 -0 .  13242 , -0 .  18630 0.8300 
1.08 -0 .  02684 -0 .  13293 -0 .22875 0. '7955 1 
1 .58 -0 .  03170 -0 .  13361 -0 .27171 0.7621 
2.04 -0 .  03435 -0. '  13424 -0 .  29339 0.745 7 i  
3.  04 -0 .03923 -0.  1 356 1 -0 .33231 0.7173 
4.  0 2  — 0 .04401 -0.13696 -0.37171 0.6896 
5.  01 -  0*0487 6 -0 .13831 -0.41 199 0 .6623 
6.  03 -0 .  05340 -0." 13971 -0^.45191 0 .6364 1 
7 .06 -0 .  05809 -0." 14112 -0 .49371 0.6104 
8.  04 -0 .  06295 -0 .  14246 -0. '54012 0.5827 
8.  84 -0 .06676 -0 .  14356 -0 .57732 0.5614 
10.  03 -0 .07 157 -0." 14519 -0V62284 0 .  5364 1  
10.99 -  0.  07 640 -0. '  14651 -0 .67486 0.5092 
13.  00 -0. '08 350 -0 .  14926 -0. '74381 0.4753 1 
15.  07 -0 .  09027 -0 .  15210 -0 .  81032 0V4447 j  
16.97 -0 .  09626 -0 .  15470 -0 .  87098 0^.4185 
21.06 -0:10334 -0.16030 -0.90292 0.4054 1 
27.  14 -0 .  11870 -0 .  16863 -1V04653 0.3512 
29.  12 -0 .12348 -0.17134 -1.09257 0.3354 
32.67 -0 .  13189 -0 .17621 -1.17620 0V 3084 i  
38.82 -0 .  14610 -0 .  1846 3 -1 .32740 0."2652 
47.54 -0.16443 -0.  19658 -1 .52368 0.2179 
50.  05 -0 .  17069 -0. '20002 -  1.62038 0.19 78 -J 
55 .74 -0.18262 -0.  2078 1 -  1."78221 0 .1683 
63.00 -0 .  19742 -0.21776 -2.00860 0. '  1342 j 
67.88 -0.20715 -0. '22445 -2 .  17895 0." 11 32 
73.59 -0.21731 -0.23227 -2 .  33313 0.0970 ! 
80.  39 -0*22954 -0. '24158 -2.56059 0.0773 " i  
97." 15 -0 .  25268 -0V26455 -2 .  59859 0.0744 . 
106.38 -0.26862 -0.  277 19 -2 .  93819 0.0530 
112.93 -0. '27 962 -0VS86TÔ -3ï 'â- ' l795 0 .0400 
211.  13 -0 .29224 -0.42070 -0.31380 0.7307 
132.63 ,  -0 .31086 -0 .  31322 -4 .  26632 0.0140 Î 
290 DATA 13145,- .  00137,  "E5/60",  "CALCIUM", "  1 " ,  "60C",  "  1/24/74" 
292 DATA .  H,- .  01 269, .  33,- .017 13,  .71,- .02203,  1.  08,  -  .  02684,  1 .58,- .03170 
294 DATA 2 .  04,- .  03435,  3 .  04,- .  03923,  4 .  02,- .  04401,  5 .  01,04876 
296 DATA 6 .  03,- .  05340,  7 .  06,- .  05809,  8 .04,- .  0629 5 ,  8 .  84,- . '06676,  10.  03,- .  071 
57 
298 DATA I 0 .  99,- .  07 640,  13.  00,- .08350,  15.  07,- .  09 027,  16.  97,- .09626 
300 DATA 21.06,- .10334,27.14,- .11870,29.12,- .12348,32.67,- .13189 
302 DATA 38.  82,  - .  146 10,  47.54,- .  1 6443,  50.  05,  - . '  17069,  55. '  74,-V 1 8262 
304 DATA 6 3 .  00,- .  197 42,67.  88,- .  20715,  7 3 .  59,- .  217 31,80.  39)- .  22954 
306 DATA 97.15,- .25268,106.38,- .26862,112.93,- .27962,211:13,- .29224 





Elapsed t ime (hr)  
E-I-1-5.  Extraction of  calcium from the Everett  soi l  at  60^C. 
Sample 5  -  2nd deconvolution.  
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E-I-1-6.  Extraction of  calcium from the Everett  soi l  at  60°C,  Sample 5  -  2nd deconvolution.  
ACID DISSOLUTION DECONVOLUTION 
DATE -  1/28/74 
SOIL -  E5/60 ION 
DECONVOLUTION NO. 
CALCIUM 
2 TEMPERATURE -  60C 
EQUATION OF EXTRAPOLATION :  Y=-0.2029 3 + -4« 21400E-2 
LOGE PERCENT REMAINING TIME 
CHR> 
00 
0 . 1 1  
0.33 
0.7 1 
1 ,08  
L * *  a  i w n  c y  w -  v  i  y  
290 DATA - .20293,- .04214,"E5/60",  "CALCIUM","2","60C","1/28/74" 
292 DATA .11,- .10680, .33,- .14464, .71,- .18630,1.08,- .22875,99999 
ORIGII^AL 
0 .00000  
— 0 .  10680 
-0 .  14464 
-0 .18630 
' -0 .22875.  
EXTRAPOLATED 
^0.20293 





.2 2 0.0 3 
-0 .75708 
-1.11424 
-  1.58208 
-2.47152 
I .  0000 
0.  4690 
0.3282 
0.  2055 
0.0845 
3 
Elapsed t ime (hr)  
100 1̂ 0 
E-I-2-1.  Extraction of  calcium from the Everett  soi l  at  80°C.  Sample 6  -  1st  plot .  
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E-I-2-2.  Extraction of  calcium from the Everett  soi l  at  80°C.  Sample 6  -  1st  plot .  
DATE -  10/11/73 
DETERMINAT IOM OF CALCIUM 
SPECIMEN -  E680 ANALYST -  MANDZAK 
ANALYSIS OF UNKNOWNS 
PCT. ELT. = 0 .9659 SAMPLE WT. = 13.2615 
MG ELT. IN SAMPLE = 128.093 
TIMEC.01HR) LOGE PCT.HMNG. PCT. RMNG. MG. RMVD. DILUTION 
"là -0.00884 0.9912 "• "1.  1275 2 .  5000 
32 -0". '01 344 0' .9867 2r. 'S825 2- . -S000 
70 -0V02057 0V9796 0' . '8975 2- . -5000 
107 -0V02780 0.9726 079 050 2- . -5000 
138 -0 .  03425 0V9663 0V8000 2.-5000 
161 -0V03923 0.9615 0". '6150 1 . -0000 
202 -0V0'4579 0 .9552 0"."8050 r . -0000 
247 -0." 05251 0"."9488 0 .  8200 r.-0000 
307 — 0 .  06056 0.9412 0' . '9750 r . -0000 
352 -0V06671 0V93S5 0V7390 r . -0000 
408 -0 .  07417 0". '9285 0V8900 r . -0000 
445 — ^07944 0V9236 0' . '6250 r . -0000 
493 - l#0359? 0V9I76 0V77I0 I- . -0000 
557 -0V09336 -2V9109 !' . '  0000 
608 -0V09900 0' .9057 0V6560 r . -0000 
655 -0. '10469 0:9006 0' . '6590 1.-0000 
707 -0VU 161 0V8944 0V7950 I . -0000 
805 -0.-12379 0V8836 1.3875 2.-5000 
907 -0." 13651 0".-8724 IV4300 2- /5000 
1006 -0' . '14808 0V8624 1V2850 2.-5000 
1 108 -0 .  15941 0V8526 IV2450 275000 
1306 -0.-17941 0V8358 2." 1625 2- . -5000 
1415 -0' ." 197 10 0 .821 1 1V8775 2.-5000 
1616 -0 .21557 0.8061 IV9250 2.-5000 
1801 -0' . '23 181 0 .79 31 1V6625 2' . -5  000 
2163 -0.25976 0"."7712 2V8000 5.-0000 
2514 -0V28591 0' ."7513 2V5500 2- . -5000 
3031 -0V31900 0V7269 3." 1325 2.-5000 
3371 -0." 34442 0V7086 2 .3375 27 5000 
3756 -0."36741 0V6925 2.-0625 2.-5000 
44 18 -  0V 408 10 0 .6649 3V5375 2.-5000 
5143 -0 .  44860 0.6385 3.3800 570000 
_5843 -0 .48857 0.6135 3V2050 570000 
7004 -  0.55261 0.5754 4.-8750 57 0000 
7634 -0V58442 0.5574 2;.-3 07 5  275,00,0.  
8476 -0. '6 ,2176 0 .5370 2.-6175 27 5000 
9241 -0.-65822 0V5178 2.-4625 27 5000 
10066 -0 .  69273 0V5002 2- . '2500 275000 
10668 -0^.  71983 0V4868 1.7125 275000 
1 1946 -0V77208 0V4621 3- . -1750 275000 
13053 -0V80974 0V4450 2.-1875 275000 
14284 -0 .85896 0.4236 2.-7375 275000 
15491 -0V90107 0' . '406 1 2 . -2375 275000 
16711 -0 .95843 0V383S 2.-9000 275000 
17923 -1.00612 0.3656 2.-2875 275000 
181 
E-I-2-2 cont'd.  Extraction of  calcium from the Everett  soi l  at  80°C.  Sample 6  -  1st  plot .  
LIsiWH YBH-vvy 
700 DATA 1 00, "10/1 :/73'", "CALCIUM"^ "E680"> "MANDZAK" 
701 DATA .9655,13.2615 • -
702 DATA 12,/I. 51,2. 5, 32, 2. 33,2. 5,70, 3. 59, 2. 5, 107, 3. 62, 2- 5, 1 38, 3. 2, 2. 5, 16 
1,6.15,1,202,8.05, 1 •" 
704 DATA 2A7,8V2,"1,307,9.75, 1,352,7.39, 1,408,8.9, 1,445,6.25, 1,493,7.71, 1 
,557,8.65, 1 •" " ' •• " •" ^ " * 
706 DATA 6 08, 6. 56, 1,655, 6. 59, 1,707, 7. 95, 1, 805, 5. 55,2. 5,9 07, 5. 72, 2.5, 1006 
,5.14,2.5 • " •• " • 
708 DATA 1 108, 4. 98, 2. 5, 1306, 8. 65, 2. 5, 1415, 7. 51, 2. 5, 1616, 7. 7, 2. 5, 1801,6. 6 
710 DATA 2 163, 5. 6,5, 25 14, 10. 2, 2. 5, 3031, 12. 53, 2. 5, 337 1, 9. 35, 2. 5 
712 DATA 3756, 8.'25,2.5,4'418,'J4. 15", 2.5,5143, 6'. 7'6,5, 5843,'6. 41,5, 7 004,9.75, 
5, 7634,9.23,2. 5 ' " '  '  " " 
714 DATA 847 6,' 10. 47,2. 5,9241,9. 85, 2. 5, 10066,9, 2. 5, 1 0668, 6. 85,2. 5, 1 1946, 1 
2.7,2.5 "• •" • "" - -- -
716 DATA 13053,8. 75, 2. 5, 14284, 10.95, 2. 5, 15491,8. 95,2.5, 1671 1, 11. 6, 2. 5, 17 
923, 9. 15 ,  2 .  5 " " " " 
: J5 gg 3d 
Elapsed t ime (hr)  
E-I-2-3.  Extraction of  calcium from the Everett  soi l  at  80°C.  Sample 6  -  1st  deconvolution.  
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E-I-2-4,  Extraction of  calcium from the Everett  sol i  at  8Q°C. Sample 6  -  1st  deconvolution.  
ACID DISSOLUTION DECONVOLUTION 
DATE -  10/11/73 
SOIL -  E6/80 ION -  CALCIUM 
DECONVOLUTION NO. -  1 TEMPERATURE -  80C 
EQUATION OF EXTRAPOLATION:Y=-0.  :7533 +-5.33000E-3 X 
TIME LOGE PERCENT REMAINING 
(HR) ORIGINAL EXTRAPOLATED DECONVOLVED % 
0.  00 0 .00000 -0 .  17533 0.00000 i .0000 
0.  12 -0 . '00884 -0 .  17 597 -0 .05276 0. '9486 
0 .  32 -0 .  01 344 -0 .  177 04 -0 .07701 0V9259 
0 .70 -0 .  02057 -0V 17906 -0 .  11336 0 .8928 
1.  07 -0 .  02780 -0 .  18103 -0." 15176 0. '8592 ! 
1.  38 -0 .03425 -0:18269 -0 .  18769 0.8289 
1.61 -0 .  03923 -0 .  18391 -0V21645 0V8054 
2.  02 -0 .  04579 -  0.  18610 -0. '25 158 0.  7776 
2.  47 -0 .  05251 -0." 18850 -0 .  28747 0.7502 
3.  07 -  0.  06056 -0.19169 -0 .  32948 0.7193 ' ]  
3.  52 -0 .06671 -0. '  19409 -  0.  36282 0 .  695 7 
4 .  08 -0 .  07417 -0 .  19708 -0 .40386 0.  66 77 1  
4.  45 -0 .  07944 -0 .  19905 -0 .43471 0.-6475 
4 .  93 -0 .  08597 -0 .  20161 -0. '47 306 0V6231 i 
5.  57 -0 .  09 336 -0 .  20502 -0.51351 0.5984 
6.  08 -  0.  09900 -0 .  20774 -0.54423 0.5803 
6.  55 -0 .  10469 -0. '21 024 -0 .57809 0.5610 
7.  07 -0 .  1 1 161 -0V21301 -0.62307 0V5363 
8 .05 -0. '  12379 -0. '21824 -0.70289 0.4952 
9.  07 -0." 13651 -0 .  22367 -0." 79228 0V4528 
10.  06 -0 .  14808 -0 .  22 89 5 -0 .  87569 0.4166 
11.08 -  0.  1 594 1 -0 .23439 -0V9 59 78 0 .  3830 
1 3 .  06 -0 .  17941 -0 .24494 -1.10978 0.3296 
14.15 -0." 197 10 -0 .  25075 -1 .  32162 0.2667 
16.  16 -0 .21557 -0.  26146 -  1.  49241 0.2248 j 
18.  01 -0 .23181 , -0 .27132 -  1.65515 0.191 1 i 
21.  63 -0 .25976 -0.  29062 -  1,.:  92604 0.1457 
25.  14 -0 .  2859 I -0 .  30933 -2.22445 0.1081 
30.  31 -0 .  31900 -0.33688 -2.52440 0.0801 ? 
33.71 -0 .  34442 -0 .  35500 -3 .  07062 0.  0464 •' 
37.56 -0. '  36741 -0." 37 552 -3 .  35806 0 .  0348 j  
29 0  DATA - .  17533,- .00533,  •E6/80",  "CALCIUM" ' ,  "  1 " ,  "80C",  • 10/11/73" 
292 DATA .  12,  -  .  00884,  .  32,- .  01 344,  .70,- .02057,1.07,- .02780,  1 .3  8 , - .03425 
294 DATA 1 .61,- .  03923,  2 .  02,- .  04579,  2 .  47,- .  05251,  3 .  07,- .06056,  3 .  52,- .  0667 
296 DATA 4.  08,- .  07 417,  4 .  45,- .  07944,  4 .  93,-•  0859 7 ,  5 .  5  7 , - .  09336,  6 .  08,- .0990 
0 
298 DATA 6 .55,  -  .  1 0469,  7 .  07,- .  11161,8.  05,- .  12379/9.07,- .1  36 51,10.  06,- .  148 
08 
300 DATA 1 1 .  08,- .  15941,  13.  06,- .  17941,  14.  15,- .  19710,  16.  16,- .  2  1557 j  
302 DATA 1 8 .  01,- .23 1 8  I ,  2  1.  63,- .  25976,  25.  14,- .  2859 1,  30.  31,- .  31900,  33.  71,-  i 
.34442 3 








0.5 1.0 1.5 
Elapsed t ime (hr)  
E-I-2-5.  Extraction of  calcium from the Everett  soi l  at  80°C.  
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E-I-2-6.  Extraction of  calcium from the Everett  soi l  at  80°C.  Sample 6 -  2nd deconvolution.  
ACID DISSOLUTION DECONVOLUTION 
DATE -  1/28/74 
SOIL -  E6/80 ION -  CALCIUM 
DECONVOLUTION NO. -  2 TEMPERATURE -  80C 
EQUATION OF EXTRAPOLATIONîY=-0.10451 +-7.34600E-2 X 
TIME LOGE PERCENT REMAINING 
CHR) ORIGINAL EXTRAPOLATED DECONVOLVED S 
0 .00 0.00000 -0.10451 0.00000 1.0000 
0.  12 -0 .  05276 -0 .  1 1333 -0 .57665 0.5618 
0.32 -0.07701 -0.  12802 -0 .76792 0.4640 
0.70 -0 .  1 1336 -0 .  15593 -0 .98086 0.3750 
1.07 -0 .  15176 -0 .  1831 1 -1 .31959 0.2672 
1.38 -0 .  18769 -0 .20588 -1.89312 0. '  15 06 
1 .61 -0.21645 -0.22278 -2.97170 0.0512 
29 0 DATA -  .  10451,- .  07346,  "E6/80",  "CALCIUM", "2",  "80C",  "1/28/74" 
292 DATA .  12,- .  05276,  .  32,- .  07701,  .  70,- .  1 1336,  1 .07,-:  15176,  I .  38,- .  18769 
294 DATA 1 .61,- .  21645,99999 
loo 
Elapsed time (hr) 
100 lg.O 
E-II- l - l .  Extraction of  calcium from the Frissel l  soi l  at  60°C.  Sample 3  -  1st  plot .  
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E-II-1-2.  Extraction of  calcium from the Frissel l  soi l  at  60°C.  Sample 3 -  1st  plot .  
mXE -  10/9/73 
DETERMINATION OF CALCIUM 
SPECIMEN -  A2160 ANALYST -  MANDZAK 
/NALYSIS OF UNKNOWNS 
r. ELT. = 0 .287 SAMPLE WT. = 9 .6463 
ELT. 'IN SAMPLE = 27.6849 
>1EC. 01HR) LOGE PCT.RMNG. PCT. RMNG. MG. RMVD. DILUTION 
"13 -0 .03035 0.9701 • 0 .8275 2.5000 
33 -0." 07 129 0. '9312 1 .  0775 2/5000 
67 -0. '08821 0/9156 0/4325 2/5 000 
128 -  0V 1 01 32 0V9036 0/3300 2/5000 
193 -0 .  11267 0. '8934 0/2825 2/5000 
287 -0. '121 04 0V886 0 0/2060 1/0000 
407 -0." 1 2799 0.6799 0/1700 1/0000 
487 -0 .13198 0.8764 0/097 0 1/  0000 
592 -0. '  1 3694 0. '8720 0/1200 1/0000 
688 -0." 1 4034 0. '8691 0/0820 1/0000 
770 -0." 14384 0 .  8660 0/0840 1/0000 
873 -0.14768 0.8627 0/0920 1/0000 
986 -0. '15 154 0. '8594 0/0920 1/0000 
1068 -0. '  15521 0 .8562 0/087 0 1/0000 
1225 -0. '  1607 0 0. '8515 0/1300 r/0000 
1472 -0." 166 02 0 .8470 0/1250 r/0000 
2142 -0." 17 364 0V8406 0"/  1780 r/0000 
"27 53 -0. '18198 0.8336 0/1933 1/6660 
3092 -0. '  18576 0.8305 0/0870 1/0000 
3397 -0. '18972 0V8272 0/0910 1/0000 
3898 -0V 19498 0V8229 0/1200 r/0000 
5067 -0." 2  0269 0 .8165 0/1750 r/0000 
5730 -0 .207 12 0 .8129 0/1000 r/0000 
6298 -0. '21099 0.8098 0/087 0 1/  0000 
7560 -0.21807 0.  8041 0/1580 1/0000 
8165 -0." 224 38 0 .7990 0/1400 r/0000 
8745 -0 .232 09 0. '7929 0/17 00 1/  0000 
9962 -0V23964 0 .7  869 0/1650 r/0000 
10507 -0 .24516 0.7826 0/1200 r/0000 
1 1223 -0 .25071 0.7782 0/  120 0 r /0000 
12247 -0 .25374 0. '7759 0/0650 r/0000 
12898 — 0 .  260 16 0. '77 09 0/1375 2/5000 
13515 -0. '264 34 0.-7677 0/0890 r/0000 
14710 -0. '27346 0.7607 0/1930 r/0000 
15332 -0V28061 0.7553 0/1500 r/0000 
15907 -0 .  285 16 0 .7519 0/0950 1/0000 
17142 -0." 29263 0.7463 0/1550 r/0000 
17704 -0 .29885 0/7417 0/1280 r/0000 
18447 -0/30549 0.7 368 0/136 0 r/0000 
19520 -0V31287 0V7313 0/1500 r/0000 
20189 -0 .  31907 0.7268 0/1250 r/0000 
20820 -0." 32480 0 .7  227 0/  1 150 r /0000 
21963 -0 .  33278 0.7169 0/159 0 r/0000 
22515 -0.33682 0V7 140 0/0800 r/0000 
23188 -0.34143 0.7108 0/0910 r/0000 
24645 -0.34826 0.7 059 0/1340 r/0000 
188 
E-II-1-2.  Extraction of  calcium from the Frissel l  soi l  at  60°C.  Sample 3  -  1st  plot .  
700 DATA 1 00, " 1 0/9/73", "CALCIUM", "A2160", "MANDZAK" ' 
702 DATA .287 0,9.6463" - . . 
704 DATA 13, 3. 31,2.5,33,4. 31,2.5,67, 1.73,2.5, 128, 1.32,2.5,193, 1. 13,2.5,2 
87, 2 .  06,1 
706 DATA 407, 1.7, 1,487,.97, 1,592, 1.2, 1,688,.82, 1,770,.84, I,373,.92, 1,986 
,.92,1 " " " • •" 
708 DATA 1068, .  87, 1, 1225, 1.3, 1, 1472, 1.25, 1,2142, 1.78, 1,2753, 1. 16, 1.666, 3 
032, .87, 1, 339?;. 91, 1 " " 
710 DATA 3898, 1.2,1,5067, 1.75, 1,5730, 1, 1,6298,.87, 1,7560, 1.58, 1,8165,1.4 
712 DATA 8745, 1. 7, 1, 9962, 1. 65, 1, 10507, 1.2, 1, 1 1223, 1.2, 1, 12247, .65, 1, 1289 
A,.55,2. 5, 13515,".89, 1 " 
714 DATA 147 10, 1.93, 1, 15332, 1.5, 1, 15907,.95, 1, 17142, 1.55, 1, 17704, 1.28, 1, 
18447, 1.36,1 ' ' 
716 DATA19520, 1.5, 1,20189, 1.25, 1,20820, 1. 15, 1,21963, 1.59, 1,22515,.8, 1,23 
188,.91,1 
718 DATA 24645, 1.34, 1,25488,.79, 1,26780, 1. 14, 1,29025,1.78,1,31533, 2.9,1, 
339 7 8, 1.73, 1 " ' ' " 





T3 23 55 = m 56 
Elapsed t ime (hr)  
E-II-1-3.  Extraction of  calcium from the Frissel l  soi l  at  60°C.  Sample 3  -  1st  deconvolution.  
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E-Il-1—4. Extraction of  calcium from the Frissel l  soi l  at  60°C.  Sample 3  — 
1st  deconvolution.  
ACID DISSOLUTION DECONVOLUTION 
DATE -  1/27/74 
SOIL -  A21/60 ION -  CALCIUM 
DECOOTOLtrriON NO. -  1 TEMPERATURE -  60C 
EQUATION OF EXTRAPOLATION:Y=-0.  16299 +-0.00077 
TIME LOGE PERCENT REMAINING 
THR> ORIGINAL EXTRAPOLATED DECONVOLVED X 
0.00 . 0 .00000 -0 .  16299 0 .  00000 1.0000 
0-13 -0 ." 03 035 -0." 16309 -0V22089 0VB018 
0.'33 -0 .07129 -0V 16324 -0 .60893 0V5439 
0.67 -0 .08821 -0 .  16351 -0 .81750 0V4415 
1.28 -0 ." 101 32 -0. '  16398 -IV 00813 0V3649 
1.'93 -0 . '11267 —0.16448 -  1V20425 0V2999 
2V87 -0 . '12104 -0V 16520 -IV 36852 0V2545 
4." 07 -0V 12799 -0." 16612 -1V51919 0V2189 
4^87 -0 .13198 -0". '16674 -1V61415 0V1991 
S.92 -0 ." 13694 -0." 16755 -rV744S3 0V1748 
6.~8S -0 ." 14034 -0V 16829 —1V83725 0V1593 
- 7.70 -0V14384 -0 .  16892 -  rV94762 0V1426 
8.73 -0V14768 -0." 16971 -2V07948 0V1250 
9.86 -C." 15154 -0." 17058 -2V22769 0V107B 
10.68 -0 .15521 -0 ." 17 12 J -2V40369 0V 0904 
12.'25 -0 ." 16 07 0  -0V 17242 -2V71835 0 .  0660 
.14.'72 -0 ." 16602 -0.-17432 -3V06669 0V0466 
21.'42 -0 .  17364 -0 .  17948 -3V 42455 0V0326 
27.53 -0 .18198 -0." 18419 — 4V40425 0V0122 
30.92 -0. 18576 -0V 18680 -5V16 189 0V0057 
1.1 ̂ INN 
290 DATA -. 16299,- .00077 ,"A21/60",  "CALClUtI ' •1/2 7/74-
292 DATA .  13,-  .  03035,  .  33,- .  07129,  .  67,- .  08821;  l i  28,- .  Ï0T32,  2267,2 
.87,-. 12104 "" -  • •  -  -  - -
294 DATA 4 .07,- .  12799,4.87,- .  13198,5.92,- .  13694,6.88,- .  14834,"7.70,--a«3S 
296 DATA 8 .  73,  - .  14768,  9 .86,- .151 54,  10.  68,- .  15521,  12.  25,- .  16078,  l ia .  72,- .  1 








Elapsed t ime (hr)  
E-II-1-5.  Extraction of  calcium from the Frissel l  soi l  at  60°C.  
Sample 3  -  2nd deconvolution.  
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Extraction of  calcium from the Frissel l  soi l  at  60°C.  Sample 3  -  2nd deconvolutlon 
ACID DISSOLUTION DECONVOLUTION 
DATE -  1/28/74 
SOIL -  A21/60 ION -  CALCIUM 
DECONVOLUTION NO. -  2 TEMPERATURE -  60C 
EQUATION OF EXTRAPOLATION :Y=-1.02005 +-0.  12137 
TIME '  LOGE PERCENT REMAINING 
(HR) ORIGINAL EXTRAPOLATED DECONVOLVED X 
0 .00 0.00000 -1.02005 0.00000 1.0000 
0.  13 -0. '220S9 -1V03583 -0V35829 0.6989 
0."33 -0 .  60893 -1.06010 -1 .  17477 0.  3089 
0 .67 -0.81750 -1.  10137 -1 .  76814 0." 1707 
1 .28 -1.00813 -1.17540 -2.43154 0.0879 
U93 -1.20425 -r .  25429 . -3 .77683 0.  0229 
290 DATA -  1.02005,- .  12 137,  "A21/60",  "CALCIUM", "2",  "60C"> 1/28/74" 
292 DATA 0 .  13,- .22089, .33,- .60893, .67,- .81750;  U28,- i ;00813 " '  
294 DATA 1 .93,  -  1.  20425,  99999 
Elapsed t ime (hr)  
100 JSO 
E-II-2-1 .  Extract ion of  calc ium from the  Frisse l l  so i l  at  80°C.  Sample  4  -  1st  p lot .  
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E-II-2-2 ,  Extract ion of  calc ium from the  Frisse l l  so i l  at  80°C.  Sample  4  -  1st  p lot .  
DATE -  10/9/73 
EETERMINATION OF CALCIUM 
SPECIMEN -  A2180 ANALYST -  MANDZAK 
ANALYSIS OF UNKNOWNS 
PCT.ELT. = 0.287 SAMPLE WT. = 9.9726 
MG ELT. "IN SAMPLE = 28.6214 
TIME<.01HR3 LOGE PCT.RMNG. PCT. RMNG. MG.RMVD. DILUTION 
10 -0.37817 0.6851 - 9.0125 12.5000 
25 -0.41638 0.-6594 0.-7350 '2.-5000 
48 -0.43929 0.-6445 0.-4275 2' ."5000 
112 -0.45830 0.-6 324 0.-3475 2.-5000 
165 -0.47305 0.-6231 0.-2650 2. '5000 
203 -0.48133 0.-6180 0.-1470 IV 0000 
260 -0V48916 0.6131 0.-1360 [','0000 
302 -0V49494 0^.5096 0-.- I010 1.-0000 
357 -0.50184 0V6054 0.1200 r.-0000 
420 -0.-50885 0.6012 0-.-12 1 0 I- . -0000 
542 -0.51848 0-.-59S4 0.-1650 r.-0000 
608 -0V52389 0V5922 0V0920 r.-0000 
718 -0.  53237 0.-5872 0.-1430 I". '0000 
810 -0^.-53690 0.5846 0.-0760 I- . -0000 
913 ' -0V54145 0-.-5819 0.-0760 r.-0000 
1023 -0.54392 0.-5805 0.-0410 1.0000 
1112 -0.55749 0.5726 0.-2240 1.-0000 
1215 -0"."56576 0.-5679 0.-1350 IV0000 
1308 -0. '57020 0.-5654 0.-0720 r.-0000 
1412 -0.-57609 0^.5621 0.-0950 1.-0000 
1517 -0.58452 0.-5574 0.1350 IV 0000 
1715 -0.-591 18 0.-5537 0.-1060 IV0000 
2108 -0.60076 0.5484 0.-1510 1V0000 
2650 -0.60972 0.-5435 0V1400 IV 0000 
2962 -0.62129 0.5373 0' . -1790 IV 0000 
-3283 -0.63471 0.5301 0.2050 IV0000 
3773 -0.64765 0.5233 0.-1950 IV0000 
4127 -0.-65596 0-.-5189 0.-1240 IV 0000 
4925 -0.68057 0.5063 0-.  3610 IV0000 
"5713 -0.69341 0.-4999 0' . -18S0 IV0000 
-6320 -0.70339 0-.-4949 0.1420 !V0000 
7623 -0:71983 0^.-4868 0-.-5310 IV 0000 
8235 -0.-72848 0.-4826 0.-1200 IV 0000 
8693 -0^.73772 0.-4782 0.1270 r. '0000 
700 DATA 100, "1 0/9/73",  "CALCIUM' ' ,  "A2180", "MANDZAK" 
702 DATA .287,9.9726 " '  
704 DATA I0J 7.21, 12.5,25,2.94,2.5,48, 1.71,2.5,  112, 1.  39,  2.5,  165, 1.06,2.5,  
203, 1.47, 1 * '  
706 DATA 260, 1.38, 1,302, 1.01, 1,357, 1.2,  1,420, 1.21, 1,542, 1.65, 1,608,.92, 1 
,718,1.43,1 
708 DATA 810,.  76, 1,913, .76,  1,  1023, .41,  1,  11 12,2.  24, 1,  1215, 1.35, 1,  1308,.72 
710 DATA 1412, .95,  1,  1517, 1.35, 1,  17 15, 1.  06,  1,2108, 1.51, 1,2650, 1.4,  1,2962, 
712 data 3283, 2.05, 1,  3773, 1.95, 1,4127, 1.  24,  1,4925, 3.61, 1,5713, 1.85, 1,632 
a. 1.42,1 • 
714 DATA 7 623, 2.  31,  1,8235, 1.2,  1,8693, 1.27, 1 
Elapsed t ime (hr)  
£-11-2-3 .  Extract ion of  calc ium from the  Frlsse l l  so i l  at  80  C.  Sample  4  -  1st  deconvolut ion.  
196 
E-II-2-4 .  
Extract ion of  calc ium from the  Frlsse l l  so i l  at  80°C.  Sample  4  -  1st  deconvolut ion.  
ACID DISSOLUTION DECONVOLUTION 
DATE -  1/27/74 
SOIL -  A21/80 ION -  CALCIUM 
DECONVOLUTION NO. -  1 TEMPERATURE -  80C 
EQUATION OF EXTRAPOLATION:Y=-0.5612 +-2.30000E-3 X 
riME LOGE PERCENT REMAINING 
(HR) ORIGINAL EXTRAPOLATED DECONVOLVED S 
0.  00 0.00000 -0.56120 0.00000 1.0000 
0.10 -0V 37817 -0V56143 -  1V32006 0V2671 
0.25 -0V4I638 -0V5617S -• JV57131 0V207S 
0.  48 -erV43929 -0V56230 -  1V75043 0V1737 
1.  12 -0V45830 -0V56378 -1V91466 0V1474 
1.65 -0V47305 -0V56500 -2V06005 0V1274 
2." 03 -0V48133 -0V56587 -2V14865 0V 1 166 
2.60 — 0.48916 -0V56718 -2V23352 0V1072 
3.02 -0V49494 -0V568I5 -2V30061-.  0V 1002 
3.57 — 0." 5 0 1 8 4 -0rV56941 -2V38482 0V0921 
4." 20 -0V50885 -0V57 086 -2V47496 0V0842 
5.42 -0V5I848 -0V57367 -2V59 780 0V0744 
6." 08 -0V5É389 -0V57518 -2V67442 0V0689 
7.  18 -0V53237 -0VS7771 -2V80324 0V0606 
8.  10 -0V53690 -0V57983 -2V86128 0V0572 
9V13 -Er."54145 -0V5822 0 -2V91689 0."0541 
10.23 -0V54392 -0V5847 3 -2V91792 0V0540 
11V 12 -0V55749 -0V5867 8 -3V2S755 0V0385 
12." 15 -0V56576 -0V58914 •-3V48790 0'V0306 
13." 08 -0V57020 -0V59128 -3"V&9478 0V0275 
14V 12 -0V57609 -0V59368 -3V 78033 0V02S8 
15V 17 -0V58452 -0V 59609 -4V20436 0V0149 
17V 15 -0V59118 — 0." 6006 5 -4V41087 0V0121 
21V08 -0V60076 -0V60968 •-4V47904 0"V0I 13 
26V 50 -0V60972 -0V62215 -4V15838 0V0156 
29V 6 2 -0"." 62 129 -0V629 33 -4V60394 0V0100 
290 DATA -  .  56 120,- .  002 30, "A2 1/80",  "CALCIUM", "1",  * '80C", "1/27/74" 
292 DSTA .  10,- .378 i f ,  .  25,-^4 1638;; '68,- .  439297 1:12,- .  a5830, 1."657-.  47305 
294 DATA 2.  03,- .  48 1 33,  2.60,"- .  489T6, 3'. 02,- .  49494, 3.  57, - .  50184, 4;  20, - .  5088 
296 DATA 5.  42,- .5 1848, 6.  08,- .52389, 7.  18,- .  53237, 8.  10,- .53690,9.  13,- .5414 
298 DATA 10. 23,- .  54392, 1 1.  12,- .55749, 12. 15,- .  56576, 1 3.  08,- .  57020 
300 DATA 14." 12;- .  576097 ISV 177-V58452i 1 7." 157-.  59 1 1 87 2 1.  087-.60076 




Elapsed t ime (hr)  
E-II-2-5 .  Extract ion of  calc ium from the  Frisse i l  so i l  at  80°C.  
Sample  4  -  2nd deconvolut ion.  
198 
E-II-2-6 .  Extract ion of  calc ium from the  Frisse l l  so i l  at  80°C.  Sample  4  -
2nd deconvolut ion.  
ACID DISSOLUTION DECONVOLUTION 
DATE -  1/28/74 
SOIL -  A21/80 ION -  CALCIUM 
DECONVOLUTION NO.  -2  TEMPERATURE -  80C 






0 .48  
1 .  12  
1 .65  
LOGE PERCENT REMAINING 
ORIGINAL 
0 .00000  
-1 ,32006 
-  l ."57131 
-  1 .75043 
-1 .91466 
-2 . '06005 
EXTRAPOLATED 
-  1 .  89843 
-1 .91139 
-  1 .93083 





-1 .96 ,429 
-2 . '60638 






0 . '0387 
0V0210 
0 .0076 
290 DATA -  1 .  69843, - .  1296 1 ,^^A21/80",  "CALCIUM'' ,  "2",  "80C",  "1/28/74*" 
292 DATA .  10, -  1 .  32006,  .  25 , -  1 .57  131, .  48 , -1 .750437!;^ 12 , -1^91466 "  
294 DATA 1 .65 , -2 .  06005/99999 
Elapsed t ime (hr)  
100 %go 
F-I-1-1 .  Extract ion of  magnesium from the  Frisse l l  so i l  at  60°C.  Sample  5  -  Ist  p lot .  
200 
F-I-1-2 .  Extract ion of  magnesium from the  Everett  so i l  at  60°C.  Sample  5  -  1st  p lot .  
DATE - 10/9/73 
DETERMINATION OF MAGNESIUM 
SPECIMEN - E560 ANALYST - MANDZAK 
ANALYSIS OF UNKNOWNS 
PCT.ELT. = 1.201 SAMPLE WT. = 12.0117 
MG ELT. IN SAMPLE = 144.261 " 
•IE<. 0IHR) LOGE PCT.RMNG. PCT.RMNG. MG.RMVD. DILUTION 
"U -0.00173 0.9983 - '0.2500 2.5000 
33 -0." 00286 0-.-997 1 0-.-1625 2V5000 
71 -0V00535 0. -994? 0V357 5  avsa-j f j  
108 - 0 V 009 54 0.-9905 0.-6000 2V5000 
158 "0. 01641 0.9837 0.-9775 2V5000 
204 -0. 0227 3 0. -9775 0.-6950 5V0000 
304 -0V03799 0.9627 2.-1350 5V 0000 
402 -0 ."05S20 0 . -9463 2.-3700 5V0000 
501 -0.07316 0. -9S9 5  2.-4300 5V0000 
603 -0 .09221 0.-9 1 19 2V5300 5V0000 
706 -ER." 11229 0V8938 2-. 6150 5V 0000 
804 -0." 133 17 0.8753 2.'66 50 5V0000 
884 -0. 14946 0.8612 2V0400 5V0000 
1003 -0." 171 43 0.8425 2.7000 5V0000 
1099 -0. 19243 0.-8250 2.5250 5V0000 
1300 -0.22423 0.-799 1 3V7250 5V0000 
1507 -0.25484 0.7 750 3.4750 5V0000 
1697 -0.'280S9 0.7551 2.-8750 5V0000 
2106 -0." 32 188 0.-7248 4.-3750 5V0000 
2714 -0.37415 0.6879 5.-3250 5-. 0000 
2912 -0.38856 0.6780 1.-4200 I 0'V 0000 
3267 -0'."411 10 0.6629 2.-1800 10V0000 
3882 -0.-44379 0.6416 3.-0750 5.-0000 
4752 -0.-47729 0.6205 3V0500 5V0000 
5005 -0.48555 0.6154 0.7360 IV 0000 
5574 -0.-50042 0. 6063 ' IV 3100 SV0000 
6300 -0.51586 0.-5970 IV 3400 5V0000 
6788 -0.-52445 0.5919 0'V7 37 0 IV0000 
7359 -0.-53233 0.-5872 0V6700 rv0000 
8039 -0.-54109 0.-5821 0V7390 1V0000 
_9715 -0.54832 0.-5779 0V6050 1V0000 
10638 -0.55747 0.5727 0V7590 IV 0000 
11293 -0.56298 0.-5695 0V4540 IV0000 
121 13 -0.-56884 0.-5662 0-V4800 1V0000 
13268 -0.57 204 , 0.5644 0V2610 rv 0,0.0,0 
13900 -0.57602 / 0.5621 0V3240 rv0000 
14732 -0.58091 0.-5594 «V3950 Ï V 0 0 0 0 
15476 -0.-58513 0.-5570 0V 3400 IV 0000 
16430 -0.-58987 0 .-5544 0V3801 2V5000 
16995 -0.59281 0.-5528 0V2350 IV0000 
18253 -0.59986 0.5489 0V5600 IV0000 
19428 -0.60519 0-.-5460 0'V4210 IV 0000 
20605 -0.6 1009 0.5433 0V3850 rv0000 
21827 -0 . -61510 0.-5406 0V3920 1V0000 
.23120 -0.62022 0-.-537 8 0V3980 rv0000 
24283 -0.62452 0.5355 0V3330 rv0000 
2011 
F-I-1-2  coac'd .  EKinraictdmm at '  magj iaai j jrai  f iro im tdim BiHJEattE aal iU a t  ftoffc . .  Skmplte  5B — 
1st  plaC.  
700 DATA I00, - t0 ' /g>/ -T3"' .»"MiSt3NESalMfi /*ESia'* i / 'HMNI3E0J£"" 
702 DATA 1 .201,  ta .  01!  l iT "  " " ^  
704 DATA IÏ ,  
706 DATA 204,4 .2T,5 ,402,4«T*„S, ,55a' l l . ,4* .S&„5,6:03; ,S .0&, ,S«T0EûuS. .a3;«S„g32C»«S^33:  
705 DATA S34. ,  4 .  0f f ,  5V LaKLu5. /kwS« U05FÇ>,S^0£, .S , .  l ;3K0i .r-4S„S, ,  LS0'r , .6» .SS«5.  LfeSSTÎ» 
5 -75 ,5  .  •  "  •" • •  "  "  
710 DATA 2:06,S .75 ,5 ,271' /^ , , l :0-6:&;5,ayi lS:„l :0j ,3Z6:7'„2- l ;0 i .3B:SE»,6>. l iS«S» 
4752,6 .  1 ,5  "• " "  •  
712  DATA 5005,7 .36 ,  l i ,55T4»,2- , .52i . .£ , ,&3}0K„2i .6:a i ,5: , .6;7aa, .T. .3X. . i : , ,7359?, ,6»7'^,r>«8aa3J® 
,7 .39 ,1  " " 
714  DATA 97:5 ,6 .05 ,  U,  i ; i2r63H<i ,r~S9">. . IL, ,  l :r2SP3i ,4«EE4->y 1 , , ISl ;  113,^4, .&, lu , i sz&as^s^&iu,  1!«  
13900,3 .24 , :  "  "  "• "  
716 DATA 14732,  3 .  95 ,  L,  1:547.6 , ,3: . .4:„  IJ ,  1 .6*3%, 1: . .52^.2 . .5: ,_ .  1 .6:9;9&_'&.35„ l , ,1 .8aa3j ,5r . .&« 
1 ,  19423,4 .21 ,1  •  • •  -
715  DATA 206 05 ,  3-  SS,  t ,  ai;8S.T.« ,3: . .92i . -  l , ,2a; i :2Hi , .a i .98i /  l , ,24233i ,3-3 .3 , ,  i :„aS46f i , ,3 i .4 i !4 i»  
1 ,26743,3 .36 ,1 '  '  '  "  "  "  "" 
720 DATA 2776S,2 .sa„r ,a90:4£. , i ; . .8Bi . - l , -302; i ;5jL,3 , .2a , , lJ .a i :4aSi ,a- .9 '„ l j„3Z64&. ,3 i . lVl; j«  
35  0  5  3 ,  5  .  69,1  "  "" "  "  
722 DATA 37497,5 .55 ,  t , -40 .1 .7:2„5. .8: i , . l , ,422a3i .4 . .4S>.  l„4443.6a,4 . .4a , , l j»463?3[4 , ,4 . .gS« 
1 ,49376,4 .61 ,1" •" •" 
724  DATA 51809,4 .  35.^ 1: ,  5421:4 ,4 . .01 , ,  1  ,v59:0Br, . .&.  11 
-23 55" 
Klapsed time (hr) 
F-I-1-3. Extraction of magnesium from the Everett soli at 60 C. Sample 5 - 1st deconvolutlon. 
203 
F-I-1-4.  Extraction of magnesium from the Everett  soli  at  60°C. Sample 5 -
1st deconvolutlon. 
ACID DISSOLUTION DECONVOLUTION 
DATE -  1/29/74 
SOIL -  E5/60 ION -  MAGNESIUM 
DECONVOLUTION NO. -  1 TEMPERATURE -  600 
EQUATION OF EXTRAPOLATION:Y=-0.5083 +-4.90000E-4 X 
TIME LOGE PERCENT REMAINING 
CHR) ORIGINAL EXTRAPOLATED DECONVOLVED 
0.  00 0.00000 -0.50830 0.00000 i .0000 
0.11 -  0. '  00 17 3 -0.  50835 -0.00427 0.9957 
0.  33 -0.00286 -  0.  50846— • ,  -  —0.00695 . "  0.9931 : 
0.71 -0.00535 ' '  -0.50865 '  '  -0.01295 0. '9871 
1.08 -0.00954 — 0.50583 -0.02330 0.9770 
1.58 — 0.  01641 -0.  50907 " -0.04049 '  '  0/9603 
2.  04-:  -0.02273 - -0.50930 -• -0.  05645 /  0.9451- -
3 .04 -0.03799 -0.50979 • -0.09574 0.9087 
4.02 -0.05520 -0.51027 -0.14133 0.8682 
- -  5 .01 r:"; '  —0.07316 '_ -0.51075- -0.  19036 -:  0.8267 
6.03 -0.09221 -0.51125 -0. '24411 0.7834 ' 
7 .  06 -0.11229 -0.  51 176 -0.30291 0.  7387 
8.04 -0.13317 -0.51224 —0.36667 0.  6930 
8.  84 -0.  14946 -0.51263 -0.41834 0.6581 
10.03 -0.17143 -0.51321 -0.  49094 0.  6120 
10.99 -0.19243 -0.51369 -0.  56419 0.5688 
1 3.  00 -0.  22423 -0.  51467 -0.  68220 0.5055 
15. 07 -  0. 25484 -0.51568 -0.  80617 0.4466 
16.97 -0.  28089 -0.51662 -0.92144 0.3979 
21. 06 -0.  32188 -0.51862 -1.12442 0.3248 
27. 14 -0.  37415 -0.  52160 -1.44115 0.2367 
29. 14 — 0.  38856 -0.52258 -  1.54451 0.2134 
32.67 -0.41110 -0.52431 -  1.72560 0." 1 781 
38.82 -0.  44379 -0.52732 -2.  04770 0. '  1290 
47. SS -0.  47729 -0.  53158 -2.  49755 0.0823 
50. 05 -0.48555 -0. '53282 -2.64079 0.  0713 
55. 74 -0.50042 -0.53561 -2.94479 0.0526 
63. 00 -0.51586 -0.53917 -3.  36627 0.0345 
67.83 -0.52445 -0.  54 156 -3.  68092 0.0252 
73. 59 -0.  53222 -  0.54436 -4.02952 0.  0178 
80. 39 -0.  54109 -0.  54769 -4.  64481 0.0096 
97. 15 -0.54832 —0.55590 -4.51380 0.0110 
29 0 DATA - .50830,- .00049, "E5/60",  "MAGNESIUM", "1",  "60C' ' ,"1/29/74 
292 DATA .  1 1," .  001 73, .  33, - .00286, .71,- .  00535, 1.  08,- .  00954, 1.58, '  
294 DATA 2.  04, -  .  0227 3,  3.  04,  -  .  037 99, 4.  02, -  .05520, 5.  01,- .  0 7316 
296 DATA 6 .  03, -  .09221,7.0 6 , - .  112 29,8.  04, -  .  13317,8.84, -  .14946 
29 8 DATA 1 0.  03,- .  17143, 10. 99,- .  1924 3,  13. 00,- .  22423, 15. 07,- .  25484 
300 DATA 16.97,- .2S089,21. 0 6 , - .321 S 3 , 2  7. 14,- .37415,29. 14,- .  38856 
302 DATA 32. 6 7,- .41 I  10,38. 82,- .4437 9,  47. 52,- .  477 29, 5 0.  05,- .  48555 
304 DATA 55. 74,- .  5 0042,6 3.  00,- .  51586,67.88,- .  52445, 7 3."59,- .  53222 
306 DATA 80.39,- .54109,97.15,- .54832,99999 
100 
Elapsed time (hr) 
100 iSo 200 
a 60 
F-I-2-1. Extraction of magnesium from the Everett soil at 80°C. Sample 6 - 1st plot. 
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F-I-2-2 .  Extract ion of  magnesium from the  Everett  so i l  at  80°C.  Sample  5  -  1st  p lat .  
DATE - 10/9/73 
DETERMINATION OF MAGNESTLM 
SPECIMEN - E6S0 ANALYST - MANDZAK 
iWALYSIS OF UNKNO™S 
PCT.ELT.  =  1 .201 SAÏ1PLE WT. =  13 .2615 
MG ELT.  IN SAMPLE = 159.271 
TIMEC. 01HR) LOGE PCT.RMNG. PCT.RMNG. MG. RMVD. DlLUTiauI  
12  -0 .00195 0 .9981 " 0 .3100 2*5000 
32 -0 . '0  07  59  0 .9924 -0:89 50  2:5000 
70  -0 .  02193 0:9783 2 .2500 12:5000 
107 -0 .  04367 0:9573 3:3500 12:5000 
138 -0 .  0643B 0:9377 3:1250 12:5000 
161 -0 .  08255 0:9208 2:6900 10:0000 
201 -0 .  10776 0:8978 3:6500 10:0000 
247 -0 .  13376 0:8748 3:6700 10 :0000 
307 -0 .  15846 0:8535 3:4000 10:0000 
352 -0 .18228 0:8334 3:2000 10 :0000 
408 -0 . '2I568 0:8060 4:36 00 I a .'0000 
445 -0 ."  2  34  08  0:7913 2:3400 5V 0000 
493 -B. '25574 0:7743 2:7  000 5:0000 
557 -0 .27854 0:7569 2:7200 5:0000 
608 -0 ."  29497 0:7446 1:9650 5:0000 
655 -B."31082 0:7328 1:8650 5:0000 
707 -0 .32841 0:7201 2:0350 5:0000 
805 -0 .35474 0:7014 2:9800 5:0000 
907 -0 .37714 0:6858 2:4750 2:5000 
1007 -0 .39583 0:6731 2 .0225 2:5000 
1108 -  0  . '  4  1 130  0 .6628 1:6450 2:5000 
1306 -0 ."43381 0:6480 2:3500 2:5000 
1415 -  0» 44958 0:6  37 9  1:6150 2:5000 
1616 - 0 V 4 6 3 S 3  0:6292 1:3775 2:5000 
1801 -0 .47356 0:6228 1:0300 2:5000 
2163 -0V48870 0:6134 1:4900 5:0000 
2515 -0 .49976 0:6  067 1:0750 2:5000 
3031 -0 .51173 0 .5995 1:1500 2:5000 
3371 -0V5I999 0:5945 0:7850 1:0000 
3756 -0 .52679 0:59 05 0:6420 1:0000 
4418 -g;  5  37 81  0:5840 1:0300 1:0000 
5143 -0:55537 0:57 39 1:6200 5:0000 
5843 —0.56494 0:5684 6:87 00 5:0000 
7004 -0:57991 0:5600 1:3450 5V0000 
7634 -0 .58750 0:5557 0:6750 2:5000 
8476 -0:59653 0:5507 0:7950 2:5  000 
9241 -0 .60529 0:5459 0:7650 2:5000 
1 0066 -0 .61354 0:5414 0:7150 2:5000 
1 0668 -0 .61986 0:5380 0:5425 2:5000 
1 1946 -0 .63210 0:5315 1:0425 2:5000 
13053 -0 .64156 0:5265 0:7975 2:5000 
14284 -0 .65250 0 .5207 0:9125 2:5000 
15491 — 0 .662 04 0:5158 0:7875 2:5000 
1671 1 -0 .67543 0 .5089 1:0925 2:5000 
17923 -0 .68585 0:5037 0:8400 2:5000 
206 
T-I—2—2,  Extract ion of  magnesiam from the  Everett  so i l  at  80°C.  Sample  6  -  1st  p lot .  
DATA 1 00, -1 0/9/73",  "MAGNESIUM", "E680", "MAHDZAK" 
•OT2 DATA 1.201, 13.2615 '  
ma DATA 12, 1.  24,  2.  5,  32, 3.  58,  2.5,70, l .S,  12.5,  107,2.  68,  12. 5,  138,2.5,  12. 5,  
361^2.69,10  '  "" "  
%06 DATA 2 01,3. 65, 10, 247, 3. 67, 10, 307, 3. 4, 10, 352, 3. 2, 10,408>4. 36, 10,445,4 
-sa, 5 " 
"ms DATA 493, 5.4,5, 557,5.56, 5, 608, 3. 93, 5,6 55, 3. 73, 5, 707, 4. 07, 5, 805, 5.96, 
71® DATA 907,9.9,2. 5, 1007, 8. 09,2. 5, 1108,6. 58,2. 5, 1306,9.4,2. 5, 1415,6. 46, 
23.5  •  - -
1712 DATA 1616,5.51,2.5, 1301,4. 12,2.5,2163, 2.98,5,2515,4. 3,2.5, 3031,4.6,2 
- 5 4 .3371,7.85,1 
rrXA DATA 3755,6.42, 1,4418, 10.30, 1,5143,3.24,5,5843, 1.74,5,7004,2.69,5,76 
34,2-7,2.5 
TiS DATA '847 6,3. 18,2.5,9241,3. 06,2. 5, 10066,2. 86,2.5, 10668,2. 17,2.5, 1 1946 
»4-17,2.  5 " •  
71S DATA 1 3053, 3. 19,2.5, 14284, 3. 65,2. 5, 15491,3. 15,2. 5, 1671 1,4. 37,2. 5, 179 










10 20 30 1*0 
Elapsed t ime (hr)  
F-I-2-3 .  Extract ion of  magnesium from the  Everett  so i l  at  80^C,  Sample  6  -  1st  deconvolut ion,  
50 
208 
F-I-2-A.  Extract ion of  magnesium from the  Everett  so l i  at  80°C.  Sample  6  -
1st  deconvolut lon.  
ACID DISSOLUTION DECONVQLUTION 
DATE -  1 /29/74  
SOIL -  E6/80 ION -  MAGNESIUM goc,  
DECONVOLUTION NO.  -  1 TEMPERATURE -  6-&e 
EQUATION OF EXTRAPOLATION; Y=-0 .51964 +-9 .  30000E-4 X 
TIME LOGE PERCENT REMAINING 
1 (HR) ORIGINAL EXTRAPOLATED DECONVOLVED % 
0.  00  0 .00000 -0 .  51964 0 .00000 1 .  0000 j 
0 .  12  -0 .  00195 -0 .  51975 -0V00465 0V9954 < 
0.  32  -0 .  00759 -0 .51994 -0 .01839 0V9818 
0 .  70  -0 .02193 ' -0 . '52  029 -0 . '05400 0V9474 i  
1.  07  -0 .  04367 -0 .  52064 -0 ."  109 7  9  0V896 0  s  
IV 38  -0 . '06438 -0 .52092 -0 ."  16484 0VS480 K 
1.61 -0 . '08255 -0 . -52114 -0V21482 0V8067 1 
2.  01  -0 .  10776 -0 .  52151 -0V28679 0V7507 ,i 
2.47 -0 ."  13376 -0 .52194 -  0 .  36466 0V6944 
Î  
3.  07  -0 .  15846 -0 . '52250 -0 ."  44225 0V6426 1 
3.  52  -0 .  18228 -0 .5229 1 -0 .  52150 0V5936 1 
4.  08  -0 .21568 -0 .  52343 -0 .64085 0V5268 
4 .  45  -0 .  23408 -0 .52378 -0 .7  11 14  0V4911 • i  
4.  93  -0 ."  25574 -0 .52422 -0 .  79873 0 .4499 
5 .57  -0 .27854 -0 .  52482 -0 .89723 0V4077 
6 .  08  -0 .29497 -0 .52529 -0V9729S 0V3780 i  
6.  55  -0 . '31  082 -0 .52573 -1 ."05067 0V3497 i  
7.07 -0 .  32841 -0 .52622 -  1. '  14294 0V3189 j  
8 .05  -0 .  35474 -0 .52713 -1 .29450 0V2740 • i  
9.  07  -0 .  377 14 -0 .52808 -1 .439 35 0V2371 
10 .  07  -0 .  39583 -0 .  52901 -1 . '57456 0 .2071 
11 .08  -0 .41130 -0V52994 -1 . '69845 0V1830 
13 .  06  -0 .43381 -0 .53179 -  1. '9  0222 0V1492 r ' 
14.  15  -0 .44958 -0 .  53280 -2 .07396 0V125 7  i  
16.  16  -0:  46 32  3  -0 .53467 -2 . '23444 0VI071 5  
18 .  01  -0 . '47  356 -0 .53639 -2 .  36893 0V0936 
21 .63  -0 . '48  87 0  -0 .53976 -2:58574 0V0753 
25 .  15  -0 .  49976 -0 .54303 -2 . '75841 0V0634 
30. '31  -0 .  51 173 -0 . '547 8  3  -2 . '9  48  02  0V0524 
33 .71  -0 .51999 -0 .  55099 -3 . '  1 06  00  0V0448 
37 .  56  -0 .52679 -0 .55457 -3V22084 0V0399 i  
44.  18  -0 .53781 -0V56073 -3 .42189 0V0327 
51 .43  -0 .55537 -0 .56747 -4 . '07276 0V0170 
58 .43  -  0 .  56494 -0 .57  398 -4 ."  37235 0V0126 4 7 Ë. '  04  ^#T579fi  -0 .58478 -5 . '00437 
76 .34  -0 , '5  87  5  0  -0 .  59064 -5 ' . '45060 0V0043 i  
84.  76  -0 .59653 -0 .59847 -5 . -941 01 0V 0026 •;! 
.  i  
,,, "goc" •| 
290 DATA — .  51964, - .  00093,  "  E6/80",  "MAGNESIUM",  "1  ,"1/29/74" 
292 DATA .  12,  — .00195, .32 , -.  00759,  .  70,  - .  02 1 9  3 ,  1 .  077- .  04367,  1 .38 , - .06438 
294 DATA t .  61 ,  - .  08255, '2 .  01  , - .  10776,2 .47 ,  - .  13376,  3 .  07 , - .  15846,3 ' .  52 , - .  1822 . 
296 DATA 4 .  08 ,  -  .21568,  4 .  45  , - .23408,4 .93 ,  - .  25574,  5 .  57 , - .27854 
4  298 DATA 6;  08,  - .29497,  6 ."55 , - .31082,7 .07 ,  -  .  3284 1 ,  8 .  05 , -V35474 1 
300 DATA 9 .  07 ,  - .37  7 14 ,  10 .  07 , - .39583,  1 1 .08 , - .41  130,  13 .06 , - .43381 % 
302 DATA 14  .  15 ,—.44958,16.  16 , - .46323,18.  01 , - .47356,21.  63 , - .48870 .  4 
304 DATA 25  .  15 , - .  49976,  30 .  31 , - .  51  173,  33."  71 , - .  51999,  37V 56 , -V52679 
306 DATA 44  .  18 , - .  53781,  sr .  43 , - .55537,58.  43 , -V56494,  70V 04 , -V57991 
308 DATA 76  .34  , - .587 50,84 .  76 , - .59653,99999 • 
Elapsed t ime (hr)  




Ï-II -1-1 .  Extract ion of  magnesium from the  Frlsse l l  so i l  at  60°C.  Sample  3  -  1st  p lot .  
210 
F-I l -1-2 .  Extract ion of  magnesium from the  Frisse l l  so i l  at  60°C.  Sample  3  -  1st  p lot .  
mTE -  10/9/73 
DETERMINATION OF MAGNESIUM 
SPECIMEN -  A2160 ANALYST -  MANDZAK 
ANALYSIS OF UNKNOWNS 
PCT.ELT. = 0.6787 SAMPLE WT. = 9.6463 
MG ELT. 'IN SAMPLE = 65.4694 
TIMEC. 01HR> LOGE PCT.RMNG. PCT.RMNG. MG. RMVD. DILUTION 
13 -0.01531 0.9848 •0.99513 2.  5000 
33 -0." 02064 0.9796 0.-3425 2.-5000 
67 -'0V02788 0.9725 0.'4625 2.-5000 
128 -0. '04 144 0V9594 0.-8575 2.-5000 
193 -0.05793 0.9437 1.-0275 2-.-5.000 
287 -0." 07240 0V9302 0.-8875 2.-5000 
407 -0.09726 079 07 3 1.-4950 2-/5000 
487 -0.  1 1582 er.'8906 I"." 0925 2.-5000 
592 -0.  14232 0V867 3 1.5250 2.-5000 
688 -0. '  169 54 0V8440 1.-5250 2-/5000 
770 -0." 19053 0.8265 1.147 5 2/5000 
873 -0.21556 0V8061 1.-3375 2/5000 
980 -0.24074 0.7860 1.-3125 2-/5000 
1068 -0-." 2  59 2 3 0.-7716 0.-9425 2/5000 
1225 -0.-2 8937 0.7487 1.-5000 2/5000 
1472 -0.  33001 0.-7189 1.-9525 2V5000 
2142 -er."40499 0.6670 3.-4000 2/5000 
2753 -0.•4697 3 0.6252 2.-7375 2/5000 
3092 -0V50580 0.-6030 1.-4500 5-/0000 
3397 -0.  53641 0.-5848 1.-1900 5-/0000 
3898 -0.57501 0-."5627 I .-4500 5-/0000 
5067 -0.  63428 0^5303 2V1200 5-/0000 
5730 -0.66514 0'.-5142 1.-0550 5/0000 
6298 -0. '6 9 056 0.-5013 êr.-8450 5-/0000 
7560 -0.  73019 0' . '4818 1.2750 5/0000 
8165 -0.74923 0-.-4727 0-. '5950 2/5000 
8745 -0.76560 0.4651 0-.-5025 2-/5000 
9962 -0.79459 0-.-4518 0-.-Ô700 2/5000 
10507 -0.80718 0-.-4461 0".-3700 2-/5000 
1 1223 -0." 82279 0.'4392 0-.-4525 2/5000 
12247 -0.84264 0.-4306 0.-5650 2/5000 
12898 -  0.  85468 0.4254 0.3375 2V5000 
13515 -0.86598 0V4206 0-.-3I30 r/0000 
14710 -0.  88560 0.4125 0.5350 r/0000 
15332 -0.89681 0^.4079 0.-3010 r/0000 
15907 ^0." 9.06 18 0V4041 a-.-2490 1/0000 
17142 -0.92280 0.-3974 0.4360 r/0000 
17704 -0." 93300 0.-3934 0.2640 r/0000 
18447 -0.94354 0.3892 0.-2700 r/0000 
19520 -0.  95780 0.-3837 0.-3610 r/0000 
20189 -0.98169 0.3747 0-.-5930 r/0000 
20820 -0-. '99025 0.3715 0-/2 090 r/0000 
21963 -r. '00495 0'.- 366 1 0-.-3550 r/0000 
22515 -1.01207 0.3635 0'.-1 700 r/0000 
23188 -1.02030 0.-3605 0.-1950 r/0000 
24645 -1.03550 0.3551 0-/3560 r/0000 
211 
F-II-1-2 .  Extract ion of  magnesium from the  Frisse l l  so i l  at  60°C. Sample  3  -  1st  p lot .  
700 DATA 100,  "10/9 /73",  "MAGNESIUM",  "A2160",  "MANDZAK" 
702 DATA .  6787,9 .6463^ " 
704 DATA 13 ,  3 .  98 , '2 .  5 ,  33 ,  1 .  37 ,  2 .  5 ,  67 ,  1 .  85 ,  2 .  5 ,  128,  3 .  43 ,  2 .  5 ,  193,4 .  11 ,2 .  5 ,  2  
87 ,  3 .  55  ,  2  .  5  " " 
706  DATA 407,  5 .  98 ,2 .  5 ,  487,  4 .  37 ,2 .  5 ,592,  6 .  1 ,2 .5 ,  688,  6 .1 ,2 .5 ,  77  0 ,4 .  59 ,  2 .  5 ,  
873,5 .35 ,2 .5  '  "" 
708  DATA 9  80 ,5 .  25 ,  2 .  5 ,  1 068 ,  3 .  77 ,  2 .  5 ,  1225,  6 ,2 .  5 ,  1472,7 .  81 ,2 .  5 ,2142,  13 .  60 ,  
2 .5  •  •"  •  " •  '  •" 
710  DATA 2753,  10 .  95 ,  2 .  5 ,  3092,2 .  9 ,5 ,  3397,2 .  38 ,5 ,  3898,2 .  9 ,5 ,  5067,4 .24 ,5 ,57  
30 ,2 .11 ,5  • '  ••  "•  
712  DATA 6298,  1 .  69 ,  5 ,  7560,  2 .  55 ,  5 ,8165,2 .  38 ,  2 .  5 ,  8745,  2 .  01 ,2 .  5 ,  9962,  3 .48 ,2  
.5 ,  10507,  1 .48 ,2 .5  '  
714 DATA 11223,  I .  81 ,  2 .5 ,  12247,  2 .  26 ,2 .  5 ,  12898,  1 .35 ,  2 .5 ,  13515,  3 .  13 ,  1 ,  14710 
,5 .35 ,1  " •  
716  DATA 15332,3 .  01 ,  I ,  15907,  2 .49 ,  1 ,  17142,4 .  36 ,  1 ,  17704,  2 .  64 ,  1 ,  18447,2 .  7 ,  1  
,19520,3 .6  1 ,  1 •  -  " •"  - - -
718 DATA "20189,5 .9  3 ,  1 ,2082 0 ,2 .  09 ,  1 ,21963,  3 .  55 ,  1 ,22515,  1 .7 ,  1 ,23188,  1 .95 ,  1 
,24645,3 .56 ,  1 "" "  "  '  "  
720 DATA 25488,  2 .  35 ,  1 ,  26780,  2 .  7  1 ,  1 ,  29025,4 .  35 ,  1 ,  31533,  4 .  5 ,  1 ,  33978,  4 .  34 ,  1  
,3641 1 ,3 .86 ,  1 •"  "  ••  - •  - •  -
722 DATA 38820,3 .  62 ,  1 ,43663,6 .  10 ,  1  
10 20 30  Uo 50  
Elapsed t ime (hr)  
F-II-1-3 ,  Extract ion of  magnesium from the  Frlsse l l  so l i  at  60°C.  Sample  3  -  1st  deconvolut lon.  
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F-II-1-4 .  Extract ion of  magnesium from the  Frisse l l  so l i  at  60°C.  Sample  3  -
1st  deconvolut ion.  
ACID DISSOLUTION DECONVOLUTION 
DATE -  1 /29/74  
SOIL -  A21/60 ION -  MAGNESIUM 
DECONVOLUTION NO.  -  I  TEMPERATURE -  60C 
EQUATION OF EXTRAPOLATION;Y=-0.64588 +-1 .62000E-3 X 
TIME LOGE PERCENT REMAINING 
(HR) ORIGINAL EXTRAPOLATED DECONVOLVED % 
0.  00  0* 00000 -  0 .64588 0 .00000 1•0000 
0 .  13  -0 .01531 -0 .64609 -0 .03221 0V9683 
0 .  33  -0 .  02064 -  0 .64641 -0 .04327 0 . '9577 
0 .  67  -0 .  02788 — 0  #6469 7  -0 .05826 0V9434 
I .  28  — 0»  04144 -0 .64795 -  0 .  08668 0 . '9  170 
1 .  93  -0 .  05793 -0 .  6490 1 -0 .  1 2200 0 .8851 
2 .87  -0 .07240 -0 .  650^53 -0 ."  15277 0 .8583 
41.  07  -0 .  09726 -0 .65247 -0 . '2  07  70  0VSi25 
4» 87  -0 .  1 1582 -0 .65377 -0 .25000 0 .  7788 
5 .  92  -0 .  14232 -0 .65547 -0 .31237 0 .  7317 
6 .  88  -0 .  16954 -0 .65703 -0 .37914 0 .6845 
7 .70  — 0 ,  19053 -0 .65835 -0 .  43224 0 .649 1 
8 .  73  -0 .  21556 -0 .66002 -0 .49770 0 .6079 
9 .  80  -0 .  24074 -0 .  66  176 -0 .56620 0 .5677 
10.  68  -0 .  25923 -0 .66318 -0 .61812 0 .5390 
12.  25  -0 .  28937 -0 .  66573 -0 .70612 0 .4936 
14 .72  -0 .33001 -0 .66973 -0 .83195 0 .4352 
21.42  -  0 .40499 -0 .68058 -  1 .08570 0 .3377 
27 .53  -0 .  46973 -0 .69  048 - i .34605 0V2603 
30 .92  -0 .50580 -0 .69597 -1 .51645 0/2195 
33.  97  — 0 .  5  364 1 -0 .  7009 1 -1 .67961 0.*  1864 
38 .  98  -0 .57501 -0:70903 -1 .90829 0." 1483 
50 .67  -0 .63428 -0 .72797 -2 . '30581 0V099 7  
57 .  30  — 0 .  665 1 4  -0 .73871 -2 .56851 0 , '0766 
62 .  98  -  0 .69056 -0 .  7479 1 -2 .83496 0 .0587 
75 .  60  -0 .  73019 -0 .76835 -3 /27237 0.J3379 
81 .  65  -0 .74923 -0 .77815 -3 .56402 0 .0283 
87 .45  -0 .76560 -0 .78755 -3 ."85283 0 . '0212 
99 .62  -0 .  79459 -0 .  80726 -4 .42633 0 .0120 
2 9 0  D A T A  -  . 6 4 5 8 8 , - .  0 0 1 6 2 ,  " A 2 1 / 6 0 " ,  " M A G N E S I U M " ,  " 1 " , " 6 0 C " ,  " 1 / 2 9 / 7 4  
2 9 2  D A T A  .  1 3 , "  .  0 1 5 3 1 ,  •  3 3 , 0 2 0 6 4 ,  .  6 7 , - •  0 2 7 8 8 ,  1  •  2 6 , - .  0 4 1 4 4  
2 9 4  D A T A  J  .  9 3 , 0 5 7 9 3 ,  2 .  8 7 , - .  0 7 2 4 0 ,  4 .  0 7 , - .  0 9 7 2 6 ,  4 .  8 7 , - .  1  1 5 3 2  
2 9 6  D A T A  5  .  92, -  .  1 4 2 3 2 ,  6 .  8 8 , - •  1  6 9 5 4 ,  7 .  7 0 ,  -  .  1  9  0 5  3 ,  8 .  7  3 ,  -  . ' 2  1  5 5 6  
2 9 8  D A T A  9 .  8 0 ,  -  . 2 4 0 7  4 ,  1 0 . 6 8 , - .  2 5 9 2  3 ,  1 2 .  2 5 ,  - .  2 8 9 3 7 , "  1 4 .  7 2 , - .  3 3 0 0 1  
3 0 0  D A T A  2  1 .  4 2 ,  -  . 4 0 4 9 9 ,  2 7 .  5 3 , - . 4 6 9 7 3 ,  3 0 .  9 2 , -  . 5 0 5 8 0 ,  3 3 .  9 7 , -  .  5 3 6 4 1  
3 0 2  D A T A  3 8 .98 , - . 5 7 5 0 1 , 5 0 . 6 7 , - . 6  3 4  2 8 ,  5 7 .  3 0 , - . 6 6 5 1 4 , 6  2 .  9 8 , - . ' 6 9 0 5 6  
3 0 4  D A T A  7  5 .  6 0 ,  -  .  7 3 0  1  9 ,  8  1 .  6 5 ,  -  . 7 4 9 2 3 ,  8 7 .  4 5 , - . ' 7 6 5 6  0 ,  9 9 .  6 2 , -  .  7 9 4 5 9  
3 0 6  D A T A  9 9 9 9 9  
Elapsed t ime (hr)  
IQP 15Q 
F-II-2-1 .  Extract ion of  magnesium from the  Frlsse l l  so i l  at  80°C.  Sample  4  -  1st  p lot .  
215 
F-II-2-2 .  Extract ion of  magnesium from the  Frisse l l  so i l  at  80°C,  Sample  4  -  1st  p lot .  
DATE -  10/9 /73  
DETERMINATION OF MAGNESIUM 
SPECIMEN -  A2i80 ANALYST -  MANDZAK 
/NALYSIS OF UNKNOWNS 
PCT.  ELT.  =  0 .6787 SAMPLE WT. =  9 .9726 
MG ELT."'IN SAMPLE = 67 .684 
TIMEC.01HR) LOGE PCT.RMNG. PCT.  RMMG. MG. RMVD. DILUTION 
10 -0 .01612 0 .9840 "  I .0823 2 .5000 
25 -0V02908 0V97 13  0V857 5  2V5000 
48  • -0V05208 0 .9492 1V4950 2V5000 
112 -0V08705 0V9166 2 . -2075 2V5000 
165 -0 ."  12537 0V8Ô22 2 . -3325 2V5000 
203 -0 .  16121 0 .  851 1 1  025  2V5000 
260 -0 .  19821 0V8202 2' . -0925 2V5000 
302 -0 .  22667 0V7972 1 . -5575 2V5000 
357 -0 .  26204 0V7695 1 . -8750 2V5000 
420 -0 .  30010 0 .7407 I ."9450 2V5000 
542 -0 .  35651 0 .7001 2 .7500 2V5000 
608 -0V38879 0 .6779 1 .5050 2V5000 
718 -0 .43627 0V6464 2' . -1275 2V5000 
810 -0 .47121 0 .6242 r . -S025 2V5000 
913 -  0 .  50871 0 .6013 1 . -5550 2V5000 
1023 -0 .51722 0 .5962 0- . -3450 2V5000 
11 12  -0 . '54811 0 .  5780 1 . -2275 2V5000 
1215 -0V58303 0 . '5582 1 .3425 2V5000 
1308 -0 .60274 0 .5473 0 . -7375 2V5000 
1412 -0V62S65 0 .5333 0 . -9475 2VS000 
1517 -0 .65404 0V5199 0- . -9  050  2V5000 
17 15  -0 . '67842 0V507 4  0 . -8475 2V5000 
2108 -0V72491 0 .4844 IV5600 2V5000 
Ê650 -0 .77318 0V4615 1 .5450 2V5000 
2962 -0 .  81736 0V4416 IV3500 2V5000 
3283 -0 .84363 0 .4301 0'V7750 2V5000 
3773 -0 .  87379 0 .4174 0 . -8650 2V5000 
4126 -0V89463 0V4088 0V5825 2V5000 
*4925 -0V93463 0 .3927 1V0850 2V5000 
57 13  -0 . '96684 0V3803 0V8425 2V5000 
6320 -0 .99272 0V3706 0V6575 2V5000 
7623 -1 .03569 0V3550 IV0550 2V5000 
8235 -1 .05142 0^.  3494 0V3750 2V5000 
8698 -1 ."06988 0 .3431 0V4325 2V5000 
700 DATA 100,  "10/9 /73",  "MAGNESIUM",  "A2 180",  •MANDZAK" 
702 DATA .6787,9 .9726 '  ~ ~  
704  DATA 10 ,  4 .  33 ,  2 .  5 ,  25 ,  3 .  43 ,  2 .  5 ,  48 ,  5 .  98 ,  2 .  5 ,  112,8 .83 ,2 .5 ,  165,9 .  33 ,2 .5 ,2  
03 ,8 .41 ,2 .5  '  •" •  • •  
706  DATA 260,8 .  37 ,  2 .  5 ,  302,6 .  23 ,  2 .  5 ,  357,  7 .5 ,2 .  5 ,  420,  7 .78 ,2 .  5 ,542,  11 ,2 .5 ,6  
08,  6  .  02,  2  .  5 •" " •"  • •  • •  
708  DATA 7  18,  8 .  51 ,  2 .  5 ,  81  0 ,6 .  01 ,  2 .  5 ,9  13,  6 .  22 ,  2 .  5 ,  1023,  1 .  38 ,  2 .5 ,  1112,4 .  9  1 ,  
710 DATA 1215,5 .  37 ,2 .  5 ,  1308,  2 .95 ,2 .5 ,  1412,  3 .  79 ,2 .  5 ,  1517,  3 .  62 ,2 .5 ,  1715,  3 .  
39 ,2 .5  '  •  •  •"  "" ' •  
712  DATA 2  108,  6 .  24 ,  2 .  5 ,  2650,  6 .  18 ,2 .5 ,2962,5 .4 ,2 .5 ,3283,3 .  1 ,2 .5 ,3773,3 .46  
714 DATA 4126,2 .33 ,2 .5 ,4925,4 .34 ,2 .5 ,57  13 ,3 .37 ,2 .5 ,6320,2 .63 ,2 .5 ,7623,4 .  
716 DATA 8235,  1 .5 ,2 .5 ,8698,  1 .73 ,2 .5  
100 
Bo 
10 20 30 
Elapsed t ime (hr)  
îtO ?0 
F-lI -2-3 .  Extract ion of  magnesium from the  Frisse l l  so i l  at  80  C.  Sample  4  -  1st  deconvolut lon.  
217 
F-II-2-4 .  Extract ion of  magnesium from the  Frisse l l  so i l  at  80°C.  Sample  4  -
1st  deconvolut ion.  
ACID DISSOLUTION DECONVOLUTION 
I .  *  
DATE -  1 /29/74  
SOIL -  A21/80 ION -  MAGNESIUM 
DpCONVOLUTION NO.  - ,  1 TEMPERATURE -  80C 






0 . 4 8 . 1 . 1 2  
1.  65  
2." 03  
2 .  60  
3.  02  
3 .57  
4 .  20  
5 .42  
6. 08 
7.  18 
8. 10 
9.  13  
10 .  23  
11 .  12  
12.  15  
13. 08 
1 4 .  1 2  
15 .  17  
17 .  15  
21 .08  
26.  50  
-39 .62  
32.  63  
37 .73  









LOGE PERCENT REMAINING 
ORIGINAL EXTRAPOLATED DECONVOLVED 
0#00000 -0.76608 "0. 00000 I .0000 
-0*01612 -0.76643 -0. '03002 0-9 704 
-0.02908 -0/766 9 6 -0." 05424 0.9472 
-  0.05208 -0.76776 -0V09802 0.9 066 
-0V08705 -0V77000 -0V16533 0V8476 
-0.12537 -0V771S5 -0V24229 0V7848 
-  0.16121 -0V77318 -0.31753 0. '7279 
-0.19821 -0."77518 -0V39 765 0V6719 
-0.22667 -0. '77665 -0V46179 0. '6302 
-  0-26204 -0. '77S58 -0. '54465 0V5800 
-  0# 30010 -0V78078 -0." 6 3821 0V5282 
-0.  35651 -0V7S505 -0.78534 0V456 0 
-0.38879 -0V78736 -0V87616 0."4164 
-0.  43627 -0. '79 12I -1.01913 0-3609 
-0.47121 -0V79443 - I  V I  3272 0/3222 
-0.50871 -0.79804 -1."26492 0.*2823 
-0.51722 -0. '80I88 -  1."28745 0V2 760 
-0.  5481 1 -0.80500 -  1.40774 0V2447 
-0."5^03 -0. '80860 -r . '55763 0V 2 106 
-  0.  60274. -0:61186 -1.64515 0V1930 
-0.62865 -0. '81550 - IV77290 0V1698 
-0.65404 -0. '81917 -1.91129 0V 1479 
-0.67842 -0.82610 -2V03885 0V 1302 
-  0.  7249 1 -0.83986 -2.31992 0V0983 
-0V77318 -0. '85863 -2. '6480I 0V0 708 
-0V8I736 -0V86975 -3V16731 0. '0421 
-0.84363 -0.88098 -3. '5$436 0V0295 
-0.87379 -0. '898 14 -3V97619 0V0188 
-0:89463 -0.  9 1 049 -4.42133 0. '0120 
-  .  76608, - .  00350,  "A21/80",  "tIAGNESIUM",  "1",  "80C",  "1/29/74"'  
.  10 , - .01612, .25 , - .  029 08 ,  .  48 , - .  052 08 ,  1 i  12 , - .  08705,  1 .  65 , - .  12537 
2 .  03 ,  -  .16121,  2 .  60 , - .19821,  3 .  02 , -  .22667,  3 .  57 ,  -  .  2  6204 
4 .20 , - .  30010,  5 .  42 , - .  35651,6 .  08 , -  . '388 79 ,  7 .  18 , -  .  43627 
8 .  10 , - .47  12 1 ,9 .  13 , - .5  08 71 ,  10 .  23 , - .5  1722,  II .  12 , - .5481 1 
12 .  15 , - .  58303,  13 .  08 , - .60274,  14 .  12 , - .62865,  15 .  17 , - .  65404 
17 .  15 , - .6  7842,  21 .  08 , - .  72491,26.  50 , - .77  3  18)  29 .  62 , -
32 .  83 , - .  84363,  37 .  73 , - .87379,  41 .  26 , - .  89463,  99999 
.81736 
100 150 
25 ,  
G-I-1-1 .  Extract ion of  Iron from the  Everett  so i l  at  60°C.  Sample  5  -  1st  p lot .  
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G-I-1 -2 .  Extract ion of  iron from the  Everett  so i l  at  60°C,  Sample  5  -  1st  p lot .  
DATE - I i/1/73 
EET£RMK;ATI0>J OF I RON 
SPECIMEZ-J - E5/60 AiJALYST iIANDZAIt  
ANALYSIS OF U:-J:CJOVJMS 
PCT.ELT. = SPulPLE UT. = 12.01 17 
M G ELT.' ïl-j 5:41-1 PL E = 485. 633 
TîI- iEC. LOGE PCT.ÎT^^rJG. PCT. R:I;JG. MG. PJIVD. DILUTION 
1 1 -0. 04308 0-9578 23.47 5 0 25.0000 
33 -S. 10613 0. 3993 28.4250 25.0000 
71 -  J3. 1 5007 0* 66 0,6 1 £. 7 75 0 25.0000 
108 -0. 19323 0.8243 17.6750 25.0000 
158 -0. 22746 0, 7966 1 3.4È0S 25.0000 
204 -0. 25092 S. 778 1 8.9730 I 0. 0000. 
304 -0. 28859 0,743 3 1 3. 9700 1 0. 000-0 
402 -0. 32099 0.7254 1 1 .6000 1 0- 0000 
501 -0. 35277 0,7027 1 l. 0200 10.0003 
* 603 -0. 38399 0. 631 I 1 0-. 4900 1 0.'̂ 000 
706 -0. 41574 0.6599 10.3375 12.5000 
804 -0. 44632 0.6400 9.6500 12.5G00 
884 -0. 47 145 0.624 1 7.7125^ 12. 5000' 
1003 -0. 50231 0.605 1 9.2125 12/5000 
1 099 -0. 53180 0.5875 8.5375 12:5000 
1320 -0. 57531 0. 5625 12. 1500 12. ,5000 
1507 -S. 6 1770 0.5392 1 i. 3375 12.5000 
1697 -s .  65 179 0.5211 S.7750 12.5000 
2 1 06- - 0. 70254 G. 4953 I 2. 5250 12/5000 
27 14 ,-0. 77048 0.4628 15.6000 i2.'5030 
29 12 -3.  79035 S. 4537 A.4200 10.0000 
3267 -0. 81828 0.44 1 2 6.0700 ^10» 0000 
3882 "G. 86251 0.422 I 9.2700 1 0• 0000 
4754 - 0. 90700 0.4037 8.9200 10.0000 
5005 -0. 97206 0.3783 12.3503 10.0000 
5574 -  0,  99369 0.3702 3-9300 10.0000 
6302 - 1. 0 16 13 0.3620 3.9900 10.0000 
6788 -  i .  02970 0.3571 2.3700 10.0000 
7359 - 1. 04084 0.3532 1 .9200 10.0000 
^8039 -1. 05363 0.3487 2.1£00 10.0000 
' 9715 -  1.  06539 0,3446 1.9800 5.0000 
10638 - 1 . 08060 0. 3 39 4 2.5253 5.2000 
1 1293 - 1. 09050 0.3363 1.6250 5.0000 
12113 - 1. i 0082 0.3326 1.6750 5.0000 
1 3268 - 1 . 116 5 8 0.3274 2.5250 5.0000 
i39SÏÏ - 1. 1 2425 3.3249 I2 1 5 0 5.0000 
14732 - 1 • 1 3338 0.3219 1. 4350 5.0000 
1 547 6 - 1 . 14112 0.3195 1.2050 5.0000 
16430 - 1 . 14941 0.3168 I.2800 5.3 00 0 
16995 - i. 1 5469 G.3152 0. a-1 00 5.0000 
1 S2o3 - 1 . 16777 0.3111 1.9900 2.5000 
19428 -  I .  17976 0.3074 1 •8000 , 2.5000 
2Q6 05 - 1 . 19 116 0.3039 1-6925 2.5000 
21827 -  1.  20273' 0.3004 1.6975 2.5000 
23120 -- 1. 21456 0.2968 1 ; 7 1 5 0 2.5000 
.24283 - 1. 22423 S-2940 1.367 5. 2. 500.0 
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Appendix  G-I-1-2  cont 'd ,  Extract ion of  Iron from the  Everett  so i l  at  60°C.  Sample  5  -




7 0 6  
708  
7 1 3  
712  
714  
7 1 6  
718  
72  0  
7 2 2  
7 2 4  
726  
728  




d a t a  
d a t a  
d a t a  
DATA 
DATA 
d a t a  
d a t a  
d a t a  
d a t a  
d a t a  
d a t a  
d a t a  
d a t a  
d a t a  
d a t a  
d a t a  
d a t a  
d a t a  
.DATA 
1.00," 
4 .  g 4 2  
1 1 ,6 .  
204,  S  
7  0 ô j  s  
1  0 9 9 ,  
2106, 
3 8 8 2 ,  
6  3 0 0 ,  
1 0 6 3 8  
1 3 9 0 0  
1 6 9 9 5  
2  1 - 8 2  7  
2 5 4 6 6  
3 0 2 1 5  
3 7 4 9 7  
4 6 9 3 4  
5 9 0 6 1 .  
999 .99  
1  1 /  1 /73" ,  "IRON",  "E5 /60" ,  " î - lATJDZAK" 
, 1 2 . 0 1 1 7  
1 9 ,  2 5 ,  3  3 ,  1  1 .  3 7 ,  25 ,  7  1 , 7  .  5  1 ,  25 ,  1  0 3 ,  7 .  0 7 ,  25 ,  1 53 ,  5 .  3 8 , . 25  
. 9  7 ,  1  3 ,  3 0 4 ,  1  3 .  9 7 ,  1 0 , 4 0 2 ,  1  1 . 6 ,  1 0 ,  5 0 1 ,  1  1  .  0 2 ,  1  0 ,  6 . 0 3 , - 1  0 .  4 9 ,  1  0  
. 2 7 ,  1 2 .  5 ,  3 0 4 ,  7 .  7 2 ,  1 2 . 5 ,  6  8 4 ,  6 .  1 7 ,  1 2 . 5 ,  1 0 0 3 ,  7 . 3 7 ,  1 2 .  5  
6 .85 ,  12 .5 ,  1300 ,9 .7  2 ,  12 .5 ,  15  07 ,9 .  07 ,  12 .  5 ,  169  7 ,  7 .02 ,  12 . 5  
1 0 .  0 2 ,  1 2 . 5 , 2 7 1 4 ,  1 2 . 6 4 ,  1 2 .  5 ,  2 9 1 2 ,  4 .  4 2 ,  1 0 ,  3 2 6 7 , 6 .  0 7 ,  1 0  
9 .  2 7 ,  1 0 ,  4 7  5 4 ,  o .  9  2 >  1  0 ,  5  0 0 5 ,  1 2 .  3 5 ,  1 0 ,  5 5  7 4 ,  3 .  9 3 ,  1 0  
3 .99 ,  10 ,  6  738 ,  2 .  37 ,  10 ,7  35  9 ,  1 .92 ,  10 ,8039 ,2 .  18 ,  10 ,9715 ,  3 .  96 ,5  
,  5 .  0 5 ,  5 ,  1 1 2 9  3 ,  3 ^  2  5 , 5 ,  1 2  1  1 3 ,  3 .  3 5 ,  5 ,  1 3 2 6  8 , 5 .  0 5 , 5 "  
2 .43 ,  5 ,  14732 ,  2 .  87 ,  5 ,  15476 , 2 . 41 ,  5 ,  16430 ,  2 .  56 ,  5  
6 2 ,  5 ,  1 8 2 8 3 , 7 .  9 6 , 2 .  5 .  
7 9 ,  2 .  5 ,  2 3 1 2  0 ,  6 .  8 6 ,  2 .  
, 5 . 55 ,  2 .  5 ,  2 6 7 4 3 ,  5 ,  5 7 ,  2 .  
7 4 ,  2 .  
6 5 , 2 .  
1 9 4 2 8 , 7 . 2 , 2 . 5 , 2 9 6 0 5 , 6 . 7  7 , 2 . 5  
5 , 2 4 2 8 3 , 5 . 5 5 , 2 . 5  
5 , 2 7 7 6 8 , 4 . 7 7 ,  2 .  5 , 2 9  0 4 5 , 4 .  9 8 , 2 .  
5 ,  3 2 6 4 6 ,  4 .  9 4 , - 2 . " 5 ,  3 5  0 5 3 ,  7 .  0  7 ,  2 .  
5 , 4 2 2  0 3 , 6 . 6  2 , 2 . 5 , 4 4 4 3 6 , 7 . 3 5 , 2 .  
3 2 ,  2 . 5 , 3 1 4 3 6 , 4  
6 5 ,  £ .  5 ,  4 0  1 7 2 ,  9  
3 2 ,  2 . ' 5 ,  4 9  3 7  6 ,  7 .  4 9 ,  2 . 5 , 5 1 8 0 9 , 6 .  5  5 ,  2 .  5 , 5 4 2 1 4 , 6  
. 0 5 , 2 . 5  
go 75 
Elapsed t ime (hr)  
G- l - l -3 .  Extract ion of  Iron from the  Everett  so l i  at  60°C.  Sample  5  -  1st  deconvolut lon.  
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G-1-1-4.  Extraction of  iron from the Everett  soi l  at  60 C,  Sample 5 -  1st  deconvolution 
ACID DISSOLUTION DECONVOLUTION 
DATE -  1/31/74 
SOIL -  E5/60 ION -  IRON 
DECONVOLUTION NO. -  1 TEMPERATURE -  60C 
EQUATION OF EXTRAPOLATION;y=-0.98885 +-9-80000E-4 
TIME LOGE PERCENT REMAINING 
CHR) ORTGINAL EXTRAPOLATED DECONVOLVED Z 
0 .  00 0 .00000 -0.98885 0.00000 1 .0000 
0.  1 1  -  0.04308 -0.98896 -0.06943 0.9329 
0.33 -  0.  10613 -0 .  989 17 -0 .17453 0.8399 
0.71 -0.15007 -0.98955 -0.25037 0-7785 
1.  08 -0 .19328 -0.  9899 1 -0 .32744 0.7208 
U 58 -0 .  22746 -0.99040 -0.  39015 0 .  6770 
'  2 .04 -0.25092 -0.99085 -0.43415 0.  6478 
3.04 -0.28859 ^0.99183 -0 .  50652 0.6026 
4.02 -0.32099 -0.99279 -0.57073 0.5651 
5.  01 -0 .35277 -0.99376 -0.63572 0.5296 
6.  03 -0-  38399 -0 .  99476 -0.70169 0.  4957 
7 .06 -0.41574 -0.99577 -0.77123 0.4624 
6.04 — 0 .44632 -0.99673 — 0 .84080 0.4314 
8.84 -0.47145 -0.99751 -0 .  90009 0.4065 
10.03 -0.50231 -0.99868 -0.9 7546 0.3770 
I 0 .99 -0.53180 -0.99962 -  1.05106 0.3496 
1 3 .  00 -0 .57531 -1.00159 -IV168 33 0 .3109 
15.07 -0.61770 -1.00362 -1.29137 0.2 749 
16.97 -  0.65179 -1.00548 -1.39754 0.2472 
21.06 -0 .  70254 -  1.00949 -1 .56 794 0.2085 
27.  14 -0 .  7 7048 -  1.01545 -  1.  83187 0.1601 
29.  12 -0 .79035 -  1.01739 -  1.919 14 0 .  146 7 
32.67 -0.81828 -  1.02087 -2.04923 0.1288 
38.  82 -  0.  8625 1 -  1.02689 -2.28391 0 . '  1019 
47.  54 — 0 .907 00 -  1.03544 -2.55761 0.0775 
50.05 -0.97206 -1.03790 -3.26012 0.0384 
55.74 -0.99369 -  1.04348 -3 .  55329 0.0286 
63.  00 -1 .016 13 -  1.  05059 -3 .  93604 0.0195 
67.88 -  1.02970 -1.05537 -4.  2 396 3 0 .  0144 
73.57 -1.04084 -  1.0609 5 -4 .  49226 0.0112 
80.39 ' -  1 .05363 -1.06763 -4.  86394 0' .  0  07 7 
97.  15 -  1.06539 -  I .08406 -4 .  59049 0.0101 
106.38 -U 08060 -1.09310 -  5.00346 0.  0067 
290 DATA -  .  98885,- .  00098,  "E5/60",  "IRON", "1",  "60C",  "1/31/74" 
292 DATA .  11,- .  04308,  .  33,- .  10613, .71,- .  15007,  1. '  0'8,  - .  19 3281,  1 .  58i  -  .  227'46'  
294 DATA 2 .04,- .25092,3.04,- .28859,4.02,- .32099,5.01,- .35277 
296 DATA 6 .  03,- .  38 399,  7 .  06,- .41574,  8 .  04,- .  446 32,  8 .  84,- .  47145 
298 DATA 1 0 .  03,- .  50231,  1 0 .  99,- .  53180,  13.  00,- .57531,  15.  07,- .61770 
300 DATA 16.9T,-  .65179,  21.  06,- .70254,  27.  14,- .  77048,  29.  12,- .  79035 
302 DATA 32.67,- .81828,38.82,- .86 251,47.54,- .9  0700,50.05,- .97206 
304 DATA 55.  74,99 369,  6  3 .  00,-1.0161 3,67.88,-1.  029 70,  73.57,-  1 .04084 




Elapsed t ime (hr)  
G-I-1-5.  Extraction of  iron from the Everett  soi l  at  60°C.  
Sample 5  -  2nd deconvolution.  
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G-I-1-6,  Extraction of  iron from the Everett  soi l  at  60°C,  Sample 5 -  2nd deconvolution 
ACID DISSOLUTION DECONVOLUTION 
DATE -  2/1/74 
SOIL -  E5/60 ION -  IRON 
DECONVOLUTION NO. -  2 TEMPERATURE -  60C 
EQUATION OF EXTRAPOLATION:Y=-0.  29192 +-6.83700E-2 X 
TIME LOGE PERCENT REMAINING 
CHR) ORIGINAL EXTRAPOLATED DECONVOLVED Z 
0,00 0.00000 -0.29 192 0 .  00000 1.0000 
0.  11 -0 .05943 -0.29944 -0.27817 0.7572 
0.33 -0 .  17453 -0 .31448 -0.83646 0.4332 
0.71 -0.25037 -0.34045 -1.32831 0.2649 
1.08 -0.32744 -0.36575 -2.23464 0.1070 
290 DATA -  .  2919 2 , - .  068 37,"E5/60",  "IRON", "2",  "60Cr,  "2/  1/74" 
292 DATA .11,- .06943, .33,- .17453, .71,- .25037,I .08,- .32 744,99999 
F.I anafH f-imA \ 
G-I-2-1.  Extraction of  iron from the Everett  soi l  at  80°C.  Sample 6  -  1st  plot .  
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G-1-2-2.  Extraction of  iron from the Everett  soi l  at  80 C.  Sample 6  -  1st  plot .  
• DATE - I 1/5/73 
DETER'lIMATIOM OF IRO:! 
SPECIMEîJ - 26/80 KJALYST -  MA'IDZAX 
ANALYSIS Or UMKMOUNS 
PCT.ELT. = 4.043 SfCiPLE V;T.  =  13.  2515 
MG ELT. IH SrtlPLE = 536.162 
T I M E C .  g l K R )  L O G E  P C T . R l ' l i i G .  P C T .  R Z i N G .  MG. FIIIVD. DILUTION 
1 2  - 0 .  28127 0 . 9 2 1 9  4 1 .  o 5 S Q  5 0 . 0 0 0 0  
32 - 0 . 1 6 4 7 7  0 . S 4 o 1  3 9 . 6 0 0 0  5 0 . 0 0 3 0  
7 0  - 0 .  2 2 7 9 8  0 . 7 9 6 1  2 7 . ' o 5 0 0  5 0 .  0 0 0 0  
1 0 7  - 0 .  2 9  1  0 7  S . 7  4 7  5  £ 6 .  1  0 0 0 - 5 0 . 0 0 0 0  
1  38 - 0 . 3 3 3 2 0  0 . 7 1 3 1  1 3 . 4  5 0 0  5 0 . 0 0 0 0  
1 6 1  - 0 .  3 7 4 6 1  0 . 6 8 7 6  1 3 . 6 7 0 0  1 0 . 0 0 0 0  
2 0 2  - 0 . 4  1 5 2 2  0 . 6 6 0 2  1 4 . 6 7 0 0  1 0 . 0 0 0 0  
2 4 7  - 0 . 4 5 7 5 5  0 .  6 3 2 8 ,  1 4 . 6 7 3 0  1 0 . 0 0 0 0  
3 0 7  - 0 .  5 0 3 5 9  0 . 6 0 4 4  1 5 . 2 7 0 0  1 0 . 0 0 0 0  
3 5 2  - 0 . 5 3 7 4 0  0 .  5 8 4 3 - 1  0 . ' 7 7 0 0  1 0 . 0 0 0 3  
Zi08 - B . 5 7 4 7 0  0 . 5 6 2 9  1 1 . 4 7 0 0  1 0 . 0 0 0 0  
4 4 5  -0 .601 46 0 . 5 4 8 0  7 . 9 7 0 0  1 0 . 0 0 0 0  
4 9 3  - 0 «  6 3 0 6 4  0 . 5 3 2 2  8 . 4 5 0 0  1 0 . 0 0 0 0  
5 5 7  ^  - 0 . 6 6  1 5 7  0 . 5 1 6 0  8 . 6 9 0 0  1 0 . 0 0 0 0  
6 0 S L  - 0 . 6  8 4  3 0  0 . 5 0 4 4  6 . 2 2 0 0  1  0 .  0 0 0 3  
ô ë s  - 0 . 7 0 6 7 0  0 . 4 9 3 3  5 . 9 9 0 0  1 0 . 0 3 0 0  
7 0 7  - 0 .  7  3 1 : 2 7  0 . 4 8 1 3  6 . 4 2 0 0  1 3 .  0 - 0 0 0  
8 0 S  - e . 7 6 6 6 5  0 . 4 6 4 6  8 . 9 7 3 0  1 0 .  0 , 0 0 0  
9 0 7  - 0 .  7 9 9 2 6  0 . 4 4 9 7  7 . 9 9 0 0  1 0 . 0 0 0 0  
1 0 0 6  -  0 . 8 2 6 4 6  0 .  4  3 7  6  6 . 4 7 0 0  1 0 . 0 0 0 3  
U 0 8  - 0 . 8 4 9 2 6  0 . 4 2 7 7  5 . 2 9 0 0  1 0 . 0 0 0 0  
1,306 " " 0 . 3 8 3 6 9  0 . 4 1 3 3  7 . 7 6 0 0  1 0 . 0 0 0 0  
1 4 1 5  - 0 . 9 0 9 3 8  0 . 4 0 2 8  5 . 6 2 0 0  1 0 . 0 0 0 0  
1 6  1 6  - 0 . - 9 3 2 2 4  0 . 3 9 3 7  4 . 8 8 0 0  1 0 . 0 0 0 0  
1 S 0 1  - 0 .  9 - 4 9  5 4  0 . 3 8 6 9  3 . 6 2 0 0  1 0 . 3 0 0 0 '  
2 1 6 3  - 0 . 9  7  7 4 9  3 . 3 7 6 3  5 . 7 2 0 0  1 0 . 0 0 0 0  
2 5 1 4  - 0 . 9 9 8 3 3  0 . 3 6 8 5  4 .  1 7 0 0  1 0 . 0 0 0 0  
3 0 3 1  -  1 .  3 2 3 3 4  0 . 3 5 9 4  4 . 8 7 0 0  1 0 . 0 0 0 0  
3 3 7 1  -  1 .  0 4 2 0 4  0 . 3 5 2 7  3 .  5 7 0 0  1 0 . 0 0 0 0  
3 7 - 5 6  -  1 . . S 5 7 0 1  0 . 3 4 7 5  2 .  8 - 1 0 - 0  1 . 0 .  0 0 0  0  
4 4 1 8  - 1 - 0 8 5 1 3  0 . 3 3 7 9  5 .  1 6 0 0  5 . 0 0 0 0  
5 1 4 3  - 1 . 1 1 1 5 3  0 . 3 2 9 1  4 .  7 2 5 0  5 . 0 0 0 0  
5 8 4 3  -1 .13649.  0 . 3 2 0 9  4 . 3 5 0 0  5 . 0 0 0 0  
7 0 0 4  -  1.  17839 0 . ^ 3 0 7 8  7 .  0 6 0 ' 0  S ' V 0 W : 0 0 '  
7 6  3 4  -  1 .  1 9 7 2 3  0 / 3 0 2 0  3 . 0 8 0 0  5 . 0 0 0 0  
8476 - 1 . 2 1 8 6 7  0 . 2 9 5 6  3 .  4 3 5 0  5 . 0 0 0 0  
9 2 4 1  -  1 .  2 3 9 6 1  0 . 2 8 9 5  3 . 2 8 5 0  5 . 0 0 0 0  
1  £ 0 6 6  -  1 . 2 5 9 2 9  0 . 2 8 3 9  3 . 0 2 5 0  5 . 0 0 0 0  
1B668 - 1  . - 2 7 - 3 5 9  0 . 2 7 9 8  2 .  1 ^ 6 0 ^  5 . - e W 0 '  
1  1 9 4 6  -  1 .  3 0 . 2 5 6  ,  0 . 2 7 1 8  4 .  2 8 5  0 - 5".  .013 60 
1 3 Ë 5 3  -  1 .  3 2 5 7 4  0 . 2 6 5 6  3 . 3 4 0 0  5 . V 0 0 0 S  
14284 - 1 . 3 5 1 2 4  0.2569 3 . 5 8 5 0  5 . 0 0 0 0  
1 5 4 9 1  -  1 .  3 7 2 0 6  0 . 2 5 3 6  g . 8 6 0 0  5 . 0 0 0 0  
1 6 7 1  1  -  l \  3 9 3 6 6  0 . 2 4 8 2  2 . 9 0 5 0  5 4 0 0 0 0  
1 7 9 2 3  -  1 . 4  1 - 5 7 7  ^  0 . 2 4 2 7  2 . 9 1 0 0  5 . 0 0 0 0  
7 0 0  D A T A  1 0 0 ,  "  1  1/5/73","IROM", "E6/80",  DZAlC 
7 0 2  D A T A  4  .  0 4 3 ,  1 3 . 2 6 1 5  
7 0 4  D A T A  1  2 ,  S  .  3 7 ,  5 3 ,  3 2 , 7 .  9 2 ,  5 0 ,  7 0 ,  5 .  5 7 ,  5  0 .  ,  1 3 7  ,  5 . 2 2 , 5 0 ,  1 3 8 ,  3 . 6 9 , 5 0  
7 0 6  D A T A  1  6  1 ,  1 3 .  6 7,  i U ,  2 0 2 ,  1 4  .  6 7 ,  1 0 , 2 4 7 ,  1 4  •  6 7 ,  1 0 , 3 0 7 , 1 5  . 2  7 ,  1 3  
7 0 B  D A T A  3 5 2 ,  1 3 .  7 7 ,  1 0 ,  4 0 8 ,  1  1  .  4 7 ,  1 0 , 4 4 5 , 7 .  9 7 ,  1 0 ,  4 9 3 . ,  8 . 4  5 ,  1 0  ,557,  8 .  6  =  
7 1 0  D A T A  6 33,  6  .  2 2 ,  1  0 J - 6 5 5 ,  5 .  v  1 / ,  10 , 7  0 7 , 6 . 4 2  ,  1 0 ,  8  0 5 ,  u  • '  9  7  ,  1 0 , 9  S 7 ,  7 . - 9 9 ,  
7 1 . 2  D A T A  1  0 0 6  ,  6 . . 4 7 ,  10,  1 l - G B ,  5  •  2 9 ,  1 C , 1 3 0 6 , 7  •  7 6 ,  1  0 ,  1 4 1 5 , 5  . 6  2 ,  1 0  
7 1 4  D A T A  16 1 6  ,  4 ,  1 0 ,  1 3 0 1 , 2  .  6 2 ,  1 0 , 2 1 6 3 , 5  •  7  2 ,  1 0 , 2 5 1 4 , 4  .  1 7 ,  1 0  
7 1 6  D A T A  3  . ;  3  1  i  4 . 3 7 ,  1 0 ,  3 3 7  1 , 3  .  5 7 ,  1 3 7 5 6 , 2  .  3  1 ,  I S , 4 4 1 6 , I G . 3 2  , 5  
71 B DATfk 5  143 >  9  •  5  ,  5  ,  o  8  ' À o j  o .  7 , 5 ,  7 0 0 4 , 1 4 - 1  2 ,  5 ,  7  6  3 4 ,  6 .  " l o  ,  5 ,  7  Ù  ,  6 .  8  7 .  
7 2 &  j j A T A  9  2 4  1  ,  •  5  7 - ,  i j . ,  1  ' j i ' 0 6 6 ,  6  .  0 5 ,  5 , 1 0 6 6 8 , 4  •  32,  5 ,  I  1 9 4 6 ^ 8  . .5 .7 ,  . 5  
722 DATA 1 3 s ; - 3,  6 .  63,  5 ,  142^4,  7 .  1 7  , 5 , 1 5 4 9 1 ,  5 . ? 2  ,  5 ,  1 6 . 7  1  1 ,  5 .  6 1  ,  5  
7 3 4  D A T A  1 7  9 2 3 ,  5 . - 8 2 ,  s  
î î i  
2 5  5 o  7 5  
Elapsed t ime (hr)  
G-I-2-3.  Extraction of  iron from the Everett  soi l  at  80^C. Sample 6  -  Ist  deconvolution.  
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G-I-2-4.  Extraction of  Iron from the Everett  soi l  at  80°C.  Sample 6  -  1st  deconvolutlon 
ACID DISSOLUTION DECONVOLUTION 
DATE -  1/31/74 
SOIL -  £6/80 ION -  IRON 
DECONVOLUTION NO. -  1 TEMPERATURE - 80C 
EQUATION OF EXTRAPOLATION; Y=-0.89848 + — 4.  09000E—3 X 
TIME LOGE PERCENT REMAINING 
CHR) ORIGINAL EXTRAPOLATED DECONVOLVED % 
0. 00 0.00000 -0.89848 0. 00000 1•0000 
0. 12 -  0.  08 127 -0.89 897 -0.  14079 0.8687 
0. 32 -0.  16477 -0.  89979 -0.  29485 0.74A6 
0.70 -  0. 22798 -0.90134 -0.  41843 0.6581 
1. 07 -0.  29107 -0.  90286 -0.54991 0. 5770 
1. 38 -0.  33820 -0.90412 -0.  65427 0.5198 
1.61 -0.  3746 1 — 0.  9 0506 -0.  73928 0.4775 
2. 02 -0.41522 -0.90674 -0.  83831 0.4324 
2.47 -0.  45755 -0.90858 -0.  94794 0.3875 
3.07 -  0. 50359 -0.91104 -1.07537 0.3412 
3.52 -0.  53740 -0.91288 -1.17595 0.3085 
4. 08 -0.  57470 -0.91517 -  1.29467 0.2740 
4.45 -0.60146 -0.91668 -  1. 38654 0.2499 
4.93 — 0.6 3064 -0.91864 -  1.49309 0.2247 
5.57 -0.  66157 -0.  92 126 -1.61399 0. 199 1 
6.  08 -0.68430 -0.92335 -  1. 70966 0.1809 
6.55 -0.70670 -0.92527 -1.81 177 0-1634 
7. 07 -0.  73127 -0.  92:740 -  1. 93385- 0.  1446 
8.  05 -0.7 6665 -0.  93 140 -2.  1 2832 0.  1 190 
9.  07 -0.79926 -0.93558 -2.  33654 0.  0967 
10. 06 -0.  82646 -0.  93963 -2.53854 0. 0790 
11. 08 -0.84926 -0.  94380 -2.  73204 0.0651 
13. 06 -0.88369. -0.  9.5,1 9.0 0, .  E1460 
14. 15 -  0.  90938 -0.95635 -3.46 807 0.0312 
16^ 16 -0.  93224 -0.  96457 -3.  857 1 1 0.0211 
18.01 -0.  94954 -0.97214 -4.22771 0.0146 
290 DATA -  .  89848,-.  00409> " 
292 DATA .  12,- .  08127, .  32,- .  16477, .  70,-.22798, 1. 07, - .  29 107, 1 .  38, 
294 DATA 1.61, -  .  37461,2.02 : ,- .41522,2.47,- .45755, 3.  07,- .  50359 
296 DATA 3.  52, -  .53740, 4.  08 , - .  57470, 4.  45, - *60146.FA«93F — * 63064 
298 DATA 5.57,-.  66157,6.08,-.68430,6.55,-.70670>7.07,-.73127 
300 DATA 8.  05,-.  76665, 9.  07,-.79926, 1 0.  06,-.  82646, 1 1 .  08,-.  84926 




Elapsed t ime (hr)  
G-1-2-5.  Extraction of  iron from the Everett  soi l  at  80°C.  
Sample 6  -  2nd deconvolution.  
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G-I-2-6.  Extraction of  iron from the Everett  soi l  at  80°C.  Sample 6  -  2nd deconvolution.  
ACID DISSOLUTION DECONVOLUTION 
DATE -  2/1/74 
SOIL -  E6/80 ION -  IRON 
DECONVOLUTION NO. -  2 TEMPERATURE 80C 
EQUATION OF EXTRAPOLATION :  Y=-0.  41968 +-0.21316 
TIME LOGE PERCENT REMAINING 
(HR) ORIGINAL EXTRAPOLATED DECONVOLVED % 
0 .00 0.00000 -0.4196S 0.00000 1.0000 
0.12 -0.14079 -0.44526 -0.40758 0.5653 
0.32 -0.29485 -0.48789 -0.96390 0.3814 
0.70 -0.41843 -0.56889 -  1.31599 0. '2682 
1 .07 -0.54991 -0.64776 -1.85197 0.1569 
1.38 -0.65427 -0.71384 -2.43372 0.0877 
290 DATA -  .41966,-  .21316,  "E6/80",  "IRON", "2",  "g0C",  "2/1/74" 
292 DATA .  12,- .  14079, .  32,- .29485, .70,- .41843,  1 .07,- .54991 
294 DATA 1 .38,- .65427,99999 ,  .  
100 
50 
Elapsed t ime (hr)  




G-II- l - l .  Extraction of  Iron from the Frlssel l  soi l  at  60°C.  Sample 3  -  1st  plot .  
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G~II- l -2 ,  Extraction of  iron from the Frissel l  soi l  at  60°C.  Sample 3  -  1st  plot .  
; y-  ̂ -»--r .v 
r  
DATE - 1 1 / 2  / 7 3  
D E T E R M I N A T  1 0 > J  O F  IR O M  
SPECIMDJ - A 2 i 6 0  A^JALYST - :.:A^JDZA:< 
P W A L Y S I S  O F  
P C T . c L T .  =  7  .  1 9  5  S A r l P L E  W T .  =  9 . 6 4 6 3  
H G  E L T .  S AI PLC =  '  6  9 4 .  0 5  1  
T n i E C . C I H R )  L O G S  P C T . R : i ? I G .  P C T .  u .  F C i V D .  
1 2  - 0 .  0 1 7  6 6  0 . 9 3 2 5  1 2 . 1 5 0 C  
3 3  - 0 .  3 4 7  1  3  0 / 9 5 4 0  1 9 .  8 0 2 : 0  
6 7  - 0 .  0 7 3 3 4 ,  0 .  9 2 8 8  1 7  .  4 . 5 , 0  S  
1 2 8 ,  - 0 .  1  0 3 6 3  . 0 . 9 0  1 6  1 8 . 9 2 5 0  
1 9 3  - 0 .  1  3 3 3 9  0 . 8 7 4 7  1  8 / 6 5 0 3  
2 8 7  - 0 .  1 6 - 3 5  1  0 . 8 4 9 2  1 7 . 7 2 0 0  
4 0 7  - 0 . 1 9 7 2 3  0 .  8 2 . 1 0  1 9 / 5 4 0 0  
4 8 7  - 0 . 2 2 1 6 4  0 . 8 0 1 2  1  3 .  7 4 0 0  
'  5 9 2  - 0 . 2 5 6 0 0  0 . 7 7 4  1  •  1 6 . 7 8 0 0  
686 - 0 . 2 8 9 5 7  0 / 7 4 8 6  1 7 / 7 4 0 0  
7 7 0  - 0 -  3 1 7 4 4  0 . 7 2 8 0  1 4 / 2 8 0 6  
8 7 3  - 0 .  3 . 4 6 9 2  0 / 7 , 0 6 9 - 1 4 . 6 8 0 0  
9  8 0  - 0 .  3 7 7 5  1  0 . 6 3 5 6  1 4 . 7 8 9 0  
1 S 6 8  - 0 . 3 9 9 0 1  0 .  6 7  1 0  I S . 1 2 3 0  
1 2 2 5  - 0 . 4 3 3 3 4  0 .  6 4  8  0  1 5 ' 9 4 0 0  
1 4 7 2  - 0 . . , 4 8 0  3 5  0 . 6 1 8 6  2 0 . 4 4 0 0  
2 1 4 2  - 0 . 5 4 2 9 2  £ . 5 3 1 0  2 6 . 0 4 0 0  
2 7 5 3  - 0 . 6 2 1 1 4  0 / 5 3 7 3  3 0 . 3 4 0 0  
3 0 9 2  - G .  6 6 8 7 5  0 . 5 1 2 3  1 7 . 3 4 0 0  
3 3 9 7  - 0 .  7  1  1  3 8  0 . 4 9  1  0  1 4 . 8 4 0 0  
3 8 9 8  - 0 . 7 6 4 1 0  0 . 4 6 5 8  1 7 / 5 0 0 0  
5 0 6 7  - 0 .  8 4 5 7 3  0 . 4 2 9 2  2 5 . 3 4 0 3  
5 7 3 0  - S . 8 9 4 7 1  0 . 4 0 8 7  1 4 / 2 4 0 0  
6 2 9 8  - 0 .  9 . 3 7 3 5  0 .  3 9 1 7  1 1 / 3 4 0 0  
7560 -  1 . 0 0 7 5 9  0 . 3 6  5 1  1 8 . 4 4 0 0  
8 1 6 5  -  1 . 0 4 4 4 5  0 . 3 5 1 9  9 .  1 7 0 0  
8 7 4 5  -  1 . 0 7 7 9 3  0 . 3 4 0 3  8 . 0 4 0 0  
9 9 6 2  - I .  1 3 3 0 6  0 / 3 2 2 0  1 2 V Ô 7 0 0  
1 0 5 0 7  - 1 . 1 6 0 3 6  0 . 3 1 3 4  , 6 . 0 2 0 0  
I  1 2 2 3  - 1 . 1 9 3 3 9  0 . 3 0 3 0  ' 7 .  1 7 0 0  
1 2 2 4 7  -  1. 2  3 2 4 7  0 . 2 9 1 6  7 / 9 6 0 0  
12698 - 1 . 2 5 5 1 3  0 . 2 8 5 0  4 / 5 3 5 0  
1 3 5 1 5  -  I. 2 7 6 3 8  0 . 2 7 9 0  4 .  1  6 0 0 '  
1 4 7 1 0  - 1 . 3  1 2 4 5  0 » 2 6 9 2  6 / 8 6 0 3  
1 5 3 3 2  - 1 . 3 3 1 4 1  '  0 . 2 6 4 1  3 . 5  1 0 0  
1 5 9 0 7  -  1 .  3 4 6 3 1  0 .  2 6 0 2  2 . 7  1 0 0  
1 7  1 4 2  -  1. 3 7 4 8 7  3 . 2 5 2 9  '  5 . 0 8 5 0  
1  7  7  0 . 4  - 1 . 3 9 - 1 4 5  0 . 2 4 8 7  2 / 8 8 5 0  
1^4.4.7. - 1. 4,08.0 1 0 . 2 4 4 6  . 2 / 8 3 5 0  
. 1 9 5 2 0  - 1 . 4 3 0  1 0  0 . 2 3 9 3  3 / 7 1 0 0  
• 2 0 1 8 9  -  1 .  4 4 4 8 7  0 . 2 3 5 8  2 . 4 3 5 0  
2  0 3 2  G  - 1 . - 4 5 8 1 6  0 .  2 3 2 7  2 .  1 6 0 0  
2 1 9 6 3  -  1 . 4 7 9  1 8  0 . 2 2 7 8  3 . 3 6 0 0  
2 2 5 1 5  -  1  . 4 9 0 2 2  0 . 2 2 5 3  1 . 7 3 5 0  
2 3 1 8 8  - 1 . - 5  0 1  8 6 .  .  0 . 2 2 2 7  '  1 / 8 1 0 0  
2 4 6 4 5  -  1 . 5 2 6 4 8  0 .  2 1 7 3  3 . 7 6 0 0  
2 5 4 3 8  -  1 .  5 4 0 2 4  0 . 2 1 4 3  2 . 0 6 0 0  
,  2 6 7 8 0  -  1.  5 5 9 4 8  0 . 2 1 0 2  2 . 8 3 5 0  
2 9 0 2 5  - 1 .  5 8 , 9 9 9  0 . 2 0 3 9  4 . 3 8 5 0  
3 1 5 3 3  -  1 .  6 2 4 7 5  0 / 1 9 7 0  4 / 8 3 5 0  
3 3 9 7 8  - 1 . 6 5 9 4 3  0 ,  1 9 0 2  4 . 6 6 0 0  
3 6 4  1  1  -  1 . 6 8 8 9 8  0 . 1847 3 .  8 4 5 0  
•  3 8 8 2 0  - 1 . 7  1 9 9 6  0. 1 7 9  1  3.9100 
43663 - 1 . 7 7 1 9 4  0.„1700 6/2950 
D I L U T i O l ' J  
2 5 .  
2 5 . 0 2 Z 3  
£ 5 - -  S £ 3 3  
3 5 . ^ 0 0 0  
2 5 . G S 0 S  
2 0 .  0 2 - 3 0  
2 0 . Q 0 0 3  
2 0 . 0 0 0 0  
2 3 V 0 0 S 0  
2 0 . 0 0 0 3  
2 0 ' .  0 0 0 0  
2 0 . £ 0 0 0  
2 0 . " 0 0 0 3  
2 0 . 0 0 0 0  
2 0 . 0 0 0 0  
20..,0000 
6 G . 3 6 3 0  
2 , 0 . ' 0  0 0 . 0  
2  S - • 0 0 0 0  
2  0 .  0 3 0 0  
2 0 . 0 0 3 0  
2 0 . 0 0 0 0  
20 .0000  
2 0 , ; 0 0 0 0  
2 0 / 0 0 0 0  
10.0000 
1 0 . 0  0 0  0  
i  0 .  0 0 0 0  
10. .0000 
1 0 / 0 0 0 0  
5 . ' S 0 0 0  
5 . 0 0 0 0  
5 . " 0 0 0 0  "  
S V  0 , 0 0 0  
5 . 0 0 0 0  
5 . ' 0 0 0 0  
5 . 3 0 0 0  
5 . 0 0 0 0  
5 .  0 , 0 . 0 0  
5 . 0 0 0 0  
5 . 0 0 0 0  
5 . ' 0 0 0 0  
5 . 0 0 0 0  
5 . ' 0 0 0 0  
5 . ' S e S 0  
5 . '  0 0 0 3  
5 . 0 0 0 0  








G-II-1-2-cont'd.  Extraction of  iron from the Frissel l  soi l  at  60°C.  Sample 3  -  1st  plot .  
" T r c i i i f J K  V B B - V y y  
7 0 0  D A T A  1  0 0 ^  "  1  1 / 2 / 7 3 " ,  " I E O M " ,  " A 2  1  6 0 " ,  " n A - i D S A i ' - C "  
7 0 2  DATA 7 . 1 9 5 , 9 . 6 4 0 3  
704 D A T A  1  3 ,  4 .  3 6 ,  2 5 ,  3 3 ,  7 .  9 2 ,  2 5 ,  6 7 ,  6 .  9 8 ,  2 5 ,  1 2 0 ,  7 .  5 7 ,  2 5 ,  1 9 3 ,  7 .  46, 25 
7 0 6  D A T A  2 3 7 ,  S .  8 6 ,  2 C ,  4  0 7 ,  9  .  7 7 ,  2 i 3 ,  4 G 7 ,  6 .  3 7 ,  2 3 ,  5 9 2 ,  9 .  3 9 ,  2 B ,  6 3 3 ,  3 .  8 7 ,  2 0  
7 S 8  D A T A  7  7  0 ,  7  .  1 4 ,  2 3 ,  8  7  2 ,  7 .  3 4 ,  2 0 ,  9  3  2 ,  7 .  3 9 ,  2 0 ,  1  3 6 3 ,  5 .  0 6 ,  2  0 ,  1 2 2  5 ,  7 .  9  7 ,  2 0  
7 1 0  D A T A  1 4 7  2 ,  I E .  2 2 ,  2 0 ,  a  1 4 2 ,  1  3 .  S 2 ,  2 a ,  2 7 5 3 ,  1  5 .  1  7 ,  2 0 ,  3 0 9 2 ,  3 .  6 7 ,  2 0  "  
7 1 2  D A T A  3 3 9  7 ,  7 .  4 2 ,  2 0 ,  3 3 9  3 ,  3 .  7  5 ,  2 0 ,  5  0 6  7 ,  1 2 .  6 7 ,  2  0 ,  5 7  3 3 ,  7 .  1 2 ,  2 0  
7 1 4  D A T A  6 2 9 3 ,  5 .  9 2 ,  2 0 ,  7 5 6 0 ,  9 . " 2 2 ,  2 0 ,  3  1 Ô 5 ,  9 -  1  7  ,  1  0 , - 3 7  4  5 ,  S  .  0 4 ,  1  0  
7 1 6  D A T A  9 9  6  2 ,  1 2 .  6  7 ,  I E ,  1  3 5 0 7 ,  6 .  0 2 ,  1 0 ,  i  1 2  2 3 ,  7 .  1 7 ,  I S ,  1  2 2 4 7 ,  1 5 . 9 2 , 5  
7 1 8  D A T A  1 2 3 9 8 ,  9 .  0 7 ,  5 ,  1  3 5  1 5 ,  8 .  3 2 ,  5 ,  1  4 7  1 3 ,  1  3 .  7 2 ,  5 ,  1  5 3 3 2 ,  7 .  3 2 , ' 5  
7 2 0  D A T A  1  5 9  0 7 ,  5 .  4 2 ,  5 ,  1 7  1 4 2 ,  I S .  1 7 ,  5 ,  1 7 7 0 4 ,  5 . 7  7 ,  5 ,  1  8 4 4 7 ,  5 .  6 7 ,  5  
7 2 2  D A T A  1 9 5  2 0 ,  7  .  4 2 ,  5 ,  2 0  I  8 9 ,  4 .  3 7 ,  5 ,  2 0 3 2 3 , 4 .  3 2 ,  5 ,  2  1  9 6  3 ,  6 .  7 2 ,  5  
7 2 4  D A T A  2 2 5 1 5 , 3 . 4 7 , 5 , 2 3 1 8  3 ,  3 .  6 2 ,  5 ,  2 4 6 4 5 , 7  .  5 2 ,  5 ,  2 5 4 8 3 ,  4 .  1 2 , 5  
7 2 6  D A T A  2 6  7 8 0 ,  5 .  6  7 , 5 ,  2 9 0 2 5 ,  8 .  7 7 ,  5 ,  3  1  5 3 3 ,  9 .  6 7 ,  5 ,  3 3 9 7 3 ,  9 .  3 2 ,  5  
7 2 3  D A T A  3 6 4 1  1 ,  7  .  6 9 ,  5 ,  3 3 8 2 0 ,  7 .  S 2 , ' 5 ,  4 3 6 6 3 ,  1  2 .  5 9 ,  5  




r i n S v a j î i f t f  
i i i a p s p c  i h i - H  
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Elapsed t ime (hr)  ^ 
G-II-1-3.  Extraction of  Iron from the Frlssel l  soi l  at  60°C.  Sample 3  -  1st  deconvolutlon.  
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G-II-1-4.  Extraction of  iron from the Frissel l  soi l  at  60°C.  Sample 5  -  1st  deconvolutlon.  
ACID DISSOLUTION DECONUOLUTION 
DATE -  1/31/74 
SOIL -  A21/60 ION -  IRON 
DECONUOLUTION NO. -  1 TeiPERATURE -  60C 
EQUATION OF EXTRAPOLATION;Y=-1.01354 +-2.11000E-3 X 
TIME LOGE PERCENT REMAINING 
(HR) ORIGINAL EXTRAPOLATED DECONUOLVED % 
0.  00 0« 00000 - 1.01384 0.  00000 1.  0000 
0." 13 — 0* 0  17 6  6 - 1V0141 1 -0' . '02770 0.-9 72 7 
0. '  33 -0^. '047 13 - 1V01454 •- '0 . '07457 0' . '9281 
0 .67 -0V07 834 1." 01 525 -0." 12494 0.8825 
1.28 -0 .  10363 - IV01654 — 0 .  16601 0.-8470 
1 .93 -0 .  13389 - 1.01791 -0. '2161 1 0 . -8056 
2 .  87 -0 . '  1635 1 - IV01990 -  0.26566 0.-  766 7 
4 .  07 -0V19723 - 1. '02243 -0. '32304 0.  7239 
4. 'S7 -0V2216^ - 1.024 12 -0." 36 555 0.-6938 
5 .92 -0V256 00 - 1V02633 -0. '4  26 79 0.-6526 
6 .  88 -0 .28957 - 1. '02836 -0V48836 0V6136 
7 .  70 -0." 3  1744 - 1.* 03009 -0." 54 075 0 .5823 
8.  73 -0." 34692 - 1."03226 -0 .59723 0. '5503 
9 .80 -0 .  37751 - r." 03452 -0.65744 0.-5182 
10.  68 -0." 399 01 - 1:03637 -0 .70053 0.4963 
12.25 -0". '43384 - 1.03909 -0. '77 194 0.-4621 
14.72 -0.48035 - r. '04490 -0." 8  7 040 0.4188 
21.42 -0.54292 - 1." 05904 -  1. '00062 0.3677 
27.  53 -0 .621 14 « 1.07 193 -'  1 .  18413 0' . '3060 
30 V 92 -0 . '6  687 5 - 1.  07908 -1':  30699 0.-2 706 
33.97 -0 .  71 138 - 1.08552 -  1. '42505 0 .2405 
38.98 -0V76410 - 1. '09 6 09 -  1.57746 0.-2065 
50.67 -0." 84573 - 1." 12075 - 1.82028 0- . -1620 
57.  30 -0V89471 - r." 13474 -r . '98860 0.-1369 
62.98 -0V93735.  - 1." 1467 3  -2 .  15312 0- . -116 1 
75.  60 -  1. '00759 - r." 17 336 -2."43580 0.-0875 
122.47 -  1.23247 - 1.27225 -4:02593 0.-0178 
128.98 -  1.  25513 - 1. '28599 -4.-29818 0.0136 
135.15 -  1V27638 - 1. '29901 -4' . -62560 0.-009 S 
147.10 -1.31245 1.-32422 -5.-30974 0.-0049 
290 DATA -  1.  01384,- .  0021 1,  "A2 1/60'% "IRON 1/31/74" 
£92 DATA .  13,- .  01766,  .  33,  - .  047 13,  i  67,  - .  07834,  "1.  28, - .  Î036 3,  1 .  53,- .  13389 
S94 DATA 2 .  87,- .  16 35 1, '4 .  07, ' - .  19723,4.87,- .  22164,  5 .  92,- .256M 
296 DATA 6  .  88,  -  .  28957,  7 .  7 0 ,  -  . '3  1744,  8 .7  3,  -  .'  3469 2;  9 .  80,-  . '37751 
298 DATA 10.  68,- ' .  39901 ,  12.  25,- .  4  3384," 14.  72,- .  48035,  21 ."42,- .54292 
300 DATA 27 .  53,-  .  621 14,  30.  92,  - ' .  6687 5 ,  33' . '97,- ' . '7  1 1 38,  38."98' ,  764 1 0  
302 DATA 5  0 .  6  7 , - .  8457 3,  57.  30,- .  8947 1,  62' ." 9  8 ,  -  . '9  3735,  75. '60,-"I.  00759 
304 DATA 1 22.  47,- '  1 .  23247,  I 28.  98,  -  1 •  255 13,  135.  1 5 ,  -  1.  27638,  147.  1 0 ,  -  1.  3  1245 




Elapsed t ime (hr)  
G-II-1-5.  Extraction of  iron from the Frissel l  soi l  at  60°C.  
Sample 3  -  2nd deconvolut . ion.  
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G-II-1-5.  Extraction of  Iron from the Frlssel l  soi l  at  60°C.  Sample 3  -  2nd deconvoluclon.  
ACID DISSOLUTION DECONVOLUTION 
DATE -  2/1/7 4 
SOIL -  A21/60 ION -  IRON 
DECONUOLUTION NO- -  2 TEMPERATURE -  60C 
EQUATION OF EXTRAPOLATION:Y=-0.  10409 +-5.55900E-2 X 
TIME 
CHR) 
i 0# 00 
0. 13 
0.  33 
0.  67 
1. 28 
LOGE PERCENT REMAINING 
ORIGINAL 
-0.02770 
•0.  07457 
-0.12494 
- 0 .  1 6 6 0 1  
EXTRAPOLATED 
-0 .  10409 
-0 .11132 
-0.  12243 
,  -0 .  14134 









0 .  438,8 
0 .1452 
0.0788 
290 DATA -  .  10409,- .  05559,  "A21/60",  "IRON", "2",  "6 0C",  "2/1/74" 
292 DATA .  13,  -  .  027 7 0 ,  .  33,- .07457, .67,- .  12494,  1 .28)- .  16601,99999 
% 100 




G-II-2-1.  Extraction of  iron from the Frlssel l  soi l  at  80°C.  Sample 4  -  1st  plot .  
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G-II-2-2.  Extraction of  iron from the Frissel l  soi l  at  80 C.  Sample 4 -  1st  plot .  
DATE -  11/1/73 
D E T E R M I N A T I O N  O F  I R O N  
S F E C I M E r J  -  A 2 I 8 0  PIJALYST 
AJALYSI3 OF UNKMOV'I^S 
PCT.ELT. -
M G  ELT. IIJ 
7. 1,95 
S A I F L E  7  1 7 . 5 2 9  
S All PL E WT. = 9. 9726 
T I M E C .  0 I H H )  L O G E  P C T . H M : \ I G .  P C T .  H G . P H V D .  DILUTION 
1  0  - 0 . 0 4 3 9 5  0 . 9 5 7 0  3 3 . 8 5 0 0  5  0 . 0 0 0 0  
2 5  - 0 . 0 9  1 S 2  0 . 9  I  2 3  3 2 . 1 0 0 0  5 0 . 0 0 0 0  
48 - 0 . 1 4 3 4 7  0 . 8 6 6 3  3 2 . 9 5 0 0  5 0 . 0 0 0 0  
1 12 - 0 . 2 0 5 0 1  0 . 8  1 4 6  3 7 . 1 0 0 0  5 0 . 0 0 0 0  
1 6 5  - 0 . 2 6 1 9 4  0 . 7 6 9 6  3 2 ' .  3 5 3 0  5 0 . 0 0 0 0  
' 2 0 3  -  0 . 3 0 4 7 5  0 / 7  3 7  3  2 3 . 1 4 0 0  2 0 . 0 0 0 0  
2 6 0  - 0 . 3 4 6 5 2  0 .  7  0 7  1  2  1  .  6 4 0 0  2 0 . 0 0 0 0  
3 0 2  - 0 . 3 8 1 2 1  0 . 6 8 3 3  1 7 . 3 0 0 0  2 0 / 0 0 0 0  
' 3 5 7  ' - 0 .  4 2 2 3 2  0 .  6 5 5 5  1 9 . 7 4 0 0  2 0 . 0 0 0 0  
4 2 0  - 0 . 4 6 8 9 7  0 . 6 2 5 6  2 1 . 4 4 0 0  2 0 .  0 0 0 0  
5 4 2  - 0 / 5 3 2 2 8  0 . 5 8 7 3  2 7 . 5 4 0 0  2 0 . 0 0 0 0  
6 0 6  - 0 . 5 7 9 2 6  0 .  5 6 0 3  1 9 . "  3 4 0  0  2 0 . 0 0 0 0  
7  18 - 0 . 6 3 3 0 2  0 . 5 2 8 3  2 2 . 9 4 2 0  2 0 / 0 0 0 0  
810 - 0 . 6 5 6 2 2  0 . 5 0 3 5  1 7 - 8 4 0 0  2 0 . 0 0 0 0  
9  1  5  - 0 . 7 4 2 1 2  0 . 4 7 6 1  1 9 . 6 ^ 0 0  2 0 . 0 0 0 0  
1 0 2 3  - 0 . 7 9 6 9 5  0 . 4 5 0 7  1 8 . 2 2 0 0  2 0 / 0 0 0 0  
1 1 1 2  -  0 . 8  3 6 4 7  0 . 4 3 3 2  1 2 / 5 4 0 0  2 0 . 0 0 0 0  
1 2 1 5  - 0 . 6 9 6 2 6  0 . 4 3 8 1  1 8 / 0 4 0 0  2 0 / 0 0 0 0  
1308 - 0 . 9 3 1 5 0  0 . 3 9 4 0  1 0 / 1 4 0 0  2 0 / 0 0 0 0  
1 4 1 2  - 0 . 9 7 8 5 1  0 . ' 3 7  5 9  1 2 . 9 8 0 0  2 0 / 0 0 0 0  
1 5 1 7  -  1 . 0 3 1 U  0 . 3 5 6 6  1 3 . 2 2 0 0  1  0 / 0 0 0 0  
1 7  1 5  - 1 . 1 0 3 9 7  0 . 3 3 1 6  1 7 . 9 8 0 0  1 0 . 0 0 0 0  
2 1 0 8  - i . 1 9 0 2 7  0 . 3 0 4 1  1 9 - 6 7 0 0  1 0 . 0 0 0 0  
2 6 5 0  -  1 . 2 8 6 4 9  0 . 2 7 6 2  2 0 . 0 2 0 0  1 0 . 0 0 0 0  
2 9 6 2  -  1 .  3 5 0 4 0  0 . 2 5 9  I  1 2 . 2 7 0 0  1 0 . 0 0 0 0  
3 2 8 3  -  1  -  4 0 5 9 6  0 . 2 4 5  1  1 0 . 0 5 3 0  1  0 . 0 3 0 0  
3 7 7 3  —  1 . 4 6 3 0 6  0 . ' 2 3 0 4  ^  1 0 . 5 9 0 3  1 0 . 0 0 0 0  
4  1 2 6  -  1 . 5 1 3 8 0  0 . 2 2 0 1  7 / 3 9 0 0  1 0 . 0 0 0 0  
" 4 9 2 5  -  1 . 5 8 1 1 8  0 . 2 0 5 7  1 0 / 2 9 0 0  1 0 . 0 0 0 0  
5 7 1 3  -  I  .  6 4 7 8 5  0 .  1 9 2 5  9 . 5 2 0 0  1 0 . 0 0 0 0  
6 3 2 0  -  1 . 6 9 8 7 2  0 . 1 8 2 9  6 / 8 5 0 0  1 0 . 0 0 0 0  
7 6 2 3  -  1 .  7 8 4 7 6  0 . 1 6 7 3  1 0 . 8 2 0 0  10 . 0 0 0 0  
£ 2 8 3  -  1 . 8 1 7 4 2  0 .  1 6 2 4  3 / 8 7 0 0  1 0 . 0 0 0 0  
3 6 9 8  -  1.85510 0 .  1 5 6 4 .  4 / 3 2 0 0  1 0 / 0 0 0 0  
7 0 0  D A T A  1 0 S J "  11/ i/73",;'ino:j.", " A 2 1 8 0 " ,  
7 2 2  D A T A  7  .  1 9 5  , 9 . 9 7 2 6  
7 0 4  DATA 1  l i ' j  6  •  1 7 , 5 0 , 2 5 , 6 . 4 2 ,  5 0 , 4 8 , 6 »  5 9 , 5  0 ,  1 12, 7 .  4 2 ,  5 0 ,  1  o o ,  6 .  4 7 ,  5 0  
706 DATA 2 0 3 , i 1 . 5 7 , 2 0 , 2 6 0 , 1 3  -  8 2 ,  2 v j ,  3 0 2 ,  a  .  6 5 ,  2 0 , 3 5 7 , 9 . 8 7 ,  2 0  
7 0 3  DATA 4 2 0 ,  1  0 .  7 2 ,  2 0 ,  5 4 2 ,  1  3  . 7 7 , 2 0 , 6 3 8 , 9  .  6 7 ,  2 0 ,  7  1 8 ,  1  I .  4 7  ,  22: 
7 1 0  DATA 613,8 . 0 2 , 2 0 , 9  1 3 , 9 . 0  2 , 2 0 , 1 0 2 3 , 9 .  1 1 , 2  0 ,  I  1  1 2 ,  6 .  2 7 ,  20 
7 1 2  D A T A  1 2 1 5 ,  9 . 0 2 , 2 0 , 1 3 0 S , 5  .  0 7 ,  2  0 ,  1 4  1 2 ,  6 .  4 9 ,  2 0 ,  1 5 1 7 ,  1  3 .  8 2 ,  1 0  
7 1 4  DATA 1 7 15, 1 7 . 9 3 ,  1 0 , 2  1 0 8 ,  1 9 . 6 7 , 1 0 , 2 6 5  0 ,  2 0 .  0 2 ,  1  D ,  2 9 6  2 ,  12.27,1 0  
7 1 6  DATA 22S2, I  0 .  0 5 ,  1 0 ,  3 7 7 3 ,  1 0 .  5 9 ,  1 0 , 4 1 2  6 , 7 .  3 9 ,  1 0 ,  4 9 2 5 , " 1 0 .  2 9 , " 1 0  
7 1  8  D A T A  5 7  1 3 ,  9 .  5 2 ,  I G ,  6 3 2 0 , 6  •  o D ,  1 0 ,  7 6 2 o ,  I  0 . 8 2 ,  10  
7 2 0  D A T A  3 .  o 7 ,  1 0 , 8 6 9 8 , 4  . 3 2 , 1 0  
799. . P ^ T A  9 9 9 9 9  
100 
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Elapsed t ime (hr)  
G-II-2-3.  Extraction of  iron from the Frlssel l  soi l  at-  80°C.  Sample 4  -  Ist  deconvolution.  
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G-II-2-4.  Extraction of  iron from the Frissel l  soi l  at  80°C.  Sample 4  ~ 1st  deconvolution.  
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G-IÏ-2-6.  Extraction of  iron from the Frissel l  soi l  at  80°C.  Sample 4 .  2nd decoavolution 
ACID DISSOLUTION DECONVOLUTION 
DATE -  2/ 1/74 
SOIL -  A21/80 I DM -  IRON 
DECONVOLUTION NO. -  2 TEMPERATURE - 80C 
EQUATION OF EXTRAPOLATION :  Y=-0. 2403 +-0. 1 1039 X 
TIME LOGE PERCENT REMAINING 
(HR) ORIGINAL EXTRAPOLATED DECONVOLVED % 
0. 00 0.  00000 -0.  24030 0.00000 1. 0000 
0.  10 -0.  06 201 -0V25134 -0V27584 0V 7589 
0V25 -  0. 13073 -0V26790 -0V64147 0V 5265 
0V48 -0V206 31 -0V29329- -IV14798 0V 3173 
IV 12 -0.  29740 -0V36394 -RV 49687 0V 2238 
IV 65 -0.  38434 -0V42244 -2V12717 0V 1192 
290 DATA -  .  24030,-.  1 1 039, "A2 1/80", "IRON", "2", "80C", "2/ 1/74" 
292 DATA •  10,06201,.  25,1-3073, 48,20631, 1. 127-; 29740 " 




Elapsed t ime (hr)  
G-II-2-5.  Extraction of  iron from the Frissel l  soi l  at  80°C.  
Sample 4  -  2nd deconvolution.  
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G-n-2-6. Extraction of  iron from the Frlssel l  soi l  at  80°C.  Sample 4  -  2nd deconvolution.  
ACID DISSOLUTION DECONVOLUTION 
DATE -  2/1/74 
SOIL -  A21/80 ION -  IRON 
DECONVOLUTION NO. -  2 TEMPERATURE -  80C 
EQUATION OF EXTRAPOLATION:Y=-0.2403 ,  +-0.  11039 X 
TIME LOGE PERCENT REMAINING f ' î  
CHR) ORIGINAL EXTRAPOLATED DECONVOLVED Z 
% 0 .00 0.00000 -0.24030 . ,  '  0 .00000 1.0000 
1 0 .10 -0. '06201 . :  -0V25134 i  -0V27584 0T7589 
0/25^ -0V13073 -0.-26790 -  , -0;-64147---:0VS265 _ 
. .  0;-48 -0 . '20631 - -0 . -29329 :  -  - l . :14798 -  0 .3173 
'  1 .  12 -0V.29740 -0 .36394 -1.49687 8.2238 
V 1 .  65 v; -0 .  38434 Lr -0 .  42244 -2 .  127 17 0 .  1 192 ; 
LISTNH. 290-319 
290 DATA -  .  24030,  -  .  11039,  "A2 1/80",  "IRON", "2",  "80C^',  ̂ '2 /  1 /74^'  
292 DATA .  10,- .06201, .25)- .  13073i .48,- .20631,  1.  12,- .29740 
294 DATA I .65,- .38434;99999 
75 2 0 4 0  
